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Overview
This report summarizes the findings on the 
second wave of the Penn Social Norms Group 
(Penn SoNG) open defecation research project, 
conducted in rural and urban Bihar and Tamil 
Nadu, India. This research is part of a larger, 
three-year project designed to identify the 
social factors that affect one’s propensity to 
engage in open defecation above and beyond 
infrastructure limitations. In this report, we 
discuss baseline usage and ownership rates, 
and how these rates diverge from previous 
research. We then provide an analysis of 
the novel social network approach used in 
this study as applied to open defecation, 
investigating what types of network members 
are the most important to individuals when 
deciding to own and/or use a latrine as well as 
demographic patterns within these networks. 
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EXECUTIVE SUMMARY
Open defecation persists in India, despite 
rigorous efforts from the government, 
NGOs, and international organizations to 
suppress it. Although coverage of sanitation 
facilities has increased, use remains poor, 
especially in rural areas. Previous studies 
have highlighted that the factors facilitating 
open defecation are based in tradition, 
socio-cultural norms, and preferences. 
These factors can vary across age, gender, 
and caste, making the adoption of sanitation 
facilities particularly complex.
The Longitudinal Egocentric Networks and 
Norms Study or LENNS was designed to 
elucidate the social determinants of toilet1 
use and open defecation, with a focus on 
social norms and networks. This three-year 
study, designed by the Penn Social Norms 
Group (PennSoNG), is being conducted 
in Bihar and Tamil Nadu, India. Our 
investigation into social norms included the 
mapping of networks in communities and an 
assessment of a set of behaviors observed 
in the literature, which have been described 
as possible barriers or facilitators of toilet 
adoption. Respondents were sampled across 
urban, peri-urban, and rural areas, and data 
were collected in collaboration with Kantar 
Public International. This study was funded 
by the Bill and Melinda Gates Foundation.
In this report, we present results from 
combined qualitative and quantitative data 
collected thus far. Broadly, we present 1) 
descriptive findings on toilet coverage and 
reported usage and observed changes 
in coverage and behavior over time 2) 
a diagnosis of the nature of collective 
behaviors including open defecation and 3) 
analyses of relationships between network 
characteristics and social norms. Finally, 
we present plans for further analyses and 
use of the findings to inform sanitation 
interventions. 
Toilet coverage and self-reported use. 
We found that half of respondents in our 
rural study areas did not own or have access 
to a private sanitation facility, and there was 
very low community or public toilet access in 
these settings. Respondents in urban study 
areas owned more private toilets and had 
low but comparatively better access to public 
or community toilets. The most commonly 
reported sanitation facility type was ‘septic,’ 
or toilets connected to underground tank or 
vaults, followed by single soak pit latrines. The 
majority of private toilets were built inside or 
attached to the household structure. Most 
toilets were reported to be functional, and 
when observed, had signs of use. We found 
marked differences in two self-reported 
measures of toilet use: the location of the 
last defecation event versus the frequency 
of toilet use in the past week. Overall, more 
people in our study areas reported using a 
toilet the last time they needed to defecate 
compared to use ‘every time’ in the last week. 
In a subgroup analysis of toilet owners, we 
found approximately 21% of those who 
reported using a toilet the last time to be 
inconsistent users (reported only frequent or 
occasional use in the last week). Among toilet 
owners, more women reported exclusive 
toilet use in the past week compared to men. 
Respondents from scheduled caste groups 
were less likely to own or use toilets.
Changes in toilet ownership and 
reported last use across two surveys. We 
performed a longitudinal analysis to assess 
how respondents’ toilet ownership and use 
has changed over time. In surveys conducted 
approximately 8 months apart, we observed 
a mild increase in toilet ownership. When 
predicting new toilet construction in Wave 2, 
living in a community with higher ownership 
rates, the highest level of education in a 
household, and the number of assets a 
household owns were all positively correlated 
with an increased likelihood to build a new 
toilet. Overall, we found rates of toilet use to 
be similar across the two surveys. 
Assessment of collective sanitation 
practices. Assessing collective sanitation 
practices and understanding how 
preferences for those practices depend 
on various social beliefs and constraints 
can give us information regarding whether 
they represent descriptive or social norms. 
Determining whether key sanitation 
practices are conditional on normative and/
or empirical expectations can enable us 
to design interventions that consider the 
motivations of the target population.
Through a review of the literature, we 
identified a set of collective practices 
proposed as possible social facilitators or 
constraints of people’s use of toilets. These 
included gendered practices, such as limited 
involvement of women in making large 
financial decisions such as those for building 
a toilet, young women not being able to leave 
the home alone to defecate in the open or 
to use a public toilet, and men limiting their 
toilet use because of perceptions that toilets 
are for women. We also included purity and 
pollution considerations, such as non-dalits 
not emptying soak pits and not building a 
toilet inside the home. Our survey assessed, 
among other questions, the existence and 
social determinants of these reported 
practices.
Collective practice of toilet use. In Wave 
2, we found that the majority of respondents 
reported using toilets the last time they 
needed to defecate, and nearly all of those 
who own a toilet reported using it for their 
last defecation. We also found that the 
disapproval of someone who defecates in 
the open depends largely on whether that 
person had access to a toilet; respondents 
EXECUTIVE SUMMARY CONTINUED
1 We use the term “toilet” throughout this document to refer to an array of sanitation technologies. We 
acknowledge the technical distinctions between various sanitation technologies, but use this term as a means of 
simplifying language.
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were far more likely to disapprove of 
someone with a toilet to defecate in the 
open than those without. Respondents 
were largely understanding of individuals 
who do not own a toilet and have no choice 
but to openly defecate. While people largely 
judged open defecation to be wrong, we 
found that whether respondents think their 
community disapproves of open defecation 
only minimally predicted whether or not 
they themselves did so. Instead, we found 
that people’s toilet use was predicted by 
perceptions of sanitation behavior of those 
around them.
We found evidence for a gender gap in 
toilet use, with women who had access to 
a toilet reporting higher usage rates than 
men. This difference was most pronounced 
when looking at whether the respondent 
exclusively used a toilet in the last week. 
We find little evidence for social factors 
limiting men’s toilet use, with very few people 
believing it is wrong for men to use a toilet, 
and people are well-aware of this lack of 
proscription. Instead, we find evidence that 
some of this gender gap is due to men being 
out of the house more frequently, but this 
pattern fails to account for a majority of the 
gap. Other non-social factors may explain 
the remainder of this gap.
Women going to defecate in the open 
alone. Our data showed that young women 
frequently went to defecate alone, both 
when we asked about open defecation and 
visits to public toilets. This pattern occurred 
in spite of the fact that these behaviors were 
largely disapproved by the community. Many 
community members had false beliefs about 
the prevalence of defecating in the open 
alone in particular, many believed that young 
women were much less likely to OD alone 
than they actually were. Respondents were 
more likely to disapprove of a young woman 
to go to defecate in the open alone than it 
was for her to go alone to the public toilet. 
We find that whether or not young women 
defecate in the open alone was predicted by 
their beliefs about what other young women 
do, rather than what beliefs about people 
disapprove of.
Women’s involvement in pushing to 
get a toilet. As our final analysis of gender 
factors, we assessed women’s involvement 
in the choice to get a family toilet. We found 
that in the large majority of cases where a 
family got a toilet, a woman was involved in 
motivating the family to get one. We also 
observed that almost no one believed it was 
wrong for a woman to advocate for building a 
toilet nor was she expected to be sanctioned 
for doing so. This suggests that it is unlikely 
that there exists a norm limiting women’s 
advocacy for toilet construction.
Pit emptying. While assessing whether 
there were restrictions on who could empty 
soak pits, we found that it was exceedingly 
rare for a non-dalit to empty a pit. A majority 
of respondents thought it was wrong for a 
EXECUTIVE SUMMARY CONTINUED
non-dalit to empty a soak pit. Our analyses 
highlight the possibility that we are dealing 
with a strong set of personal normative 
beliefs that are the primary drivers of 
behavior. Although people may have 
social expectations, their behavior does 
not depend on them in a meaningful way. 
Changing social expectations will likely not 
be an effective intervention strategy. 
Location of toilet. We find little evidence of 
a social barrier to toilet construction inside 
the dwelling, with a majority of toilet owning 
respondents having built toilets inside their 
house, and only a minority believing it is 
wrong to do so. Our data are consistent with 
some owners having non-social pragmatic 
reasons for building the toilet away from the 
home, such as to avoid the smell.
Social network properties and norms. 
We also examined whether social networks 
are predictive of expectations and behavior. 
In our first wave of data, we discovered that 
being connected to family and friends, as 
well as to younger individuals who use toilets 
is predictive of one’s own toilet behavior, but 
with cross-sectional data we are not able 
to determine whether one’s connections 
cause the respondent to change behavior or 
whether people simply happen to be living in 
a similar environment with people they are 
connected with. Given high levels of spatial 
autocorrelation of toilet ownership and use, 
more research is needed to determine the 
extent to which network connections cause 
one to change behavior. In the second wave 
of data, we found that egocentric network 
size and density were negatively linked to 
the accuracy of empirical expectations. One 
possible explanation is that our networks 
are highly selective and do not represent the 
overall complexity of the social interactions 
happening in the communities. At the same 
time, our data might suggest that individuals 
seek information from the network when 
they lack this information themselves. This 
possibility calls attention to the need to 
conduct sociocentric analysis to capture 
broader network structure. The team 
secured additional funding and is in the 
process of developing the instruments for 
this additional data collection.
Conclusion. Although toilet coverage and 
use given access have increased, they are 
still suboptimal especially in rural areas. We 
found evidence that empirical expectations 
are important for toilet use while normative 
expectations are not. We, therefore 
diagnosed toilet use as a description norm in 
the areas that we studied. We also observed 
that network properties had some effect on 
empirical expectations and were strongly 
associated with use. Further sociocentric 
research will address the mechanisms of 
this association. Finally, we are developing 
an intervention to encourage exclusive toilet 
use and address factors related to open 
defecation based on the results of these 
data. 
EXECUTIVE SUMMARY CONTINUED
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BACKGROUND
From April through June of 2018, the Penn 
Social Norms Group (Penn SoNG) conducted 
focus groups together with a second wave 
of survey data collection to continue its 
investigation of the social factors that 
contribute to open defecation in India. Part of 
a larger multi-year project (the Longitudinal 
Egocentric Networks and Norms Study or 
LENNS), this second wave follows the first 
wave of data collection, in which egocentric 
networks were mapped out in rural, urban, 
and peri-urban communities of Tamil Nadu 
and Bihar, India. These combined qualitative 
and quantitative data allow us to diagnose the 
motivational factors behind open defecation 
along with other supporting behaviors that 
may contribute to the persistence of open 
defecation. Additionally, we reassessed 
a series of measurements with the same 
respondents who appeared in the first 
wave, allowing us to track how behavior has 
changed over time. Finally, we now have 
the capacity to link social norms and social 
network data for the first time, allowing 
us to comprehensively analyze collective 
behaviors in the context of the networks in 
which they are embedded.
The persistence of open defecation in 
India, in spite of the government, NGOs, 
and international organizations’ efforts 
to suppress it, motivated this research to 
evaluate the sociocultural factors influencing 
toilet use. Various studies have found that 
newly constructed toilets often go unused 
(e.g., Barnard et al., 2013; Coffey et al., 2014). 
Several explanations have already been put 
forward to explain why an estimated 564 
million Indians still defecate in the open 
(e.g., Routray et al., 2015; Coffey et al., 2017). 
Taking into account previous literature, we 
examined the presence of norms potentially 
supporting open defecation in rural villages, 
peri-urban communities, and urban slums in 
Bihar and Tamil Nadu, India. Understanding 
the prevalent norms around open defecation 
can be helpful to design targeted behavior 
change strategies that aim to increase toilet 
use. These data are not generalizable across 
India, but our methods can be used to study 
the drivers of open defecation elsewhere in 
the country. 
After discussing the research methods, we 
use in our study, we provide a descriptive 
analysis of individuals’ open defecation 
and toilet use practices, their patterns of 
ownership, and a mix of demographic factors. 
These findings are explored in the “Toilet 
access, ownership, and characteristics” and 
“Toilet use” sections. 
Most of our respondents were present in 
both the first and second wave of our data 
collection, allowing us to track how self-
reported behaviors and some observational 
data have changed over time. These data will 
allow us to descriptively report changes in 
ownership and use. We may also investigate 
the enabling conditions that are associated 
BACKGROUND CONTINUED
with ownership uptake or changes in use 
between the two waves. These cross-
dataset explorations can be found in the 
“Longitudinal analysis” section. 
Following the exploration of longitudinal 
data, we assess respondents’ factual beliefs 
regarding the consequences of toilet use 
and open defecation, the nature of how 
toilets function, and the mechanics of their 
construction and maintenance. We explore 
these findings in the “Factual beliefs” section.
We next present the results of a thorough 
social norms analysis. With any given 
collective behavior, it is typically unclear 
what motivational forces support it just by 
measuring the prevalence of the behavior 
itself. We collected data to determine whether 
open defecation and other relevant behaviors 
are customs, moral rules, descriptive norms, 
or social norms. To put this simply, our data 
enable us to understand whether a behavior 
persists due to social pressure, convenience, 
or personal conviction. The details of this 
diagnostic process, the theories that support 
it, and what we have learned are explored 
in greater detail in the “Collective patterns of 
behavior profiles” section.
Our combined wave 1 and wave 2 data allow 
us to investigate how social norms and social 
networks interact to influence behavior. This 
co-analysis of norms and network data is 
the first of its kind. With it, we aim to identify 
unique network properties that influence 
how a norm applies or spreads throughout 
a community. Using such insights, we also 
outline how we plan to identify the degree to 
which networks influence behavior through 
their influence on social norms (beyond their 
direct influence on behavior). These analyses 
can be found in the “Norms and networks” 
section. 
With these diagnoses and analyses in hand, 
we aim to design interventions that are directly 
informed by motives of the populations they 
target. In the “Intervention design” section, 
we discuss our plan for using our data to 
inform the design of a specific intervention 
to target open defecation in India. In the 
“Recommendations” section, we show how 
the results of our research thus far are 
broadly relevant to informing improvements 
in program and policy. Though we do not 
present a specific intervention in this report, 
we do plan to design a LENNS intervention. 
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METHODS
To understand the social factors that 
support open defecation in India, LENNS was 
structured into multiple waves. In the first 
wave, we mapped out the social networks 
of communities across Bihar and Tamil 
Nadu (Wave 1, September-October 2017). 
In this report, we will be primarily focusing 
on the second wave of our project, where 
we conducted another survey to understand 
the social determinants of open defecation 
as well as surrounding collective practices 
in India. We also included a complementary 
qualitative research component to assess 
relevant groups’ opinions, experiences, and 
challenges related to the collective practices 
we are studying.
Sampling strategy
In wave 2 of LENNS, we rely on the sampling 
strategy we developed in wave 1 (Figure 1). 
In wave 1, we selected one district at random 
from each of their socio-cultural regions of 
Bihar and Tamil Nadu. We further stratified 
the sample into three types of settlements: 
rural, peri-urban, and notified slums in urban 
areas. For the rural sample, one community 
development block was chosen randomly 
from the list of blocks in each selected district. 
Within this block, one Gram Panchayat (GP) 
was chosen at random and another GP 
was systematically chosen, matched on 
socio-economic characteristics including 
population size and proportion of individuals 
in Scheduled Caste and Scheduled Tribe 
groups, illiterate individuals, agricultural 
laborers, and households with toilets based 
on the 2011 Census. Similarly, for the peri-
urban sample, two town panchayats (TP)s, 
one at random and another systematically 
matched TP were chosen from that same 
district. From the selected TPs, three census 
wards, which are sub-divisions within the 
TP, are randomly chosen and surveyed (See 
Table 2). For the urban slums, we select one 
municipal corporation (MC) randomly from 
each of the SCRs. From the selected MC, we 
choose two notified slums randomly for the 
survey. 
After the areas are selected for the survey, a 
complete listing of dwelling units/households 
in the selected areas was conducted prior 
to the selection of individuals. The listing 
operation consists of visiting each of the 
selected Primary Sampling Units (PSU), 
drawing a sketch map of the structures in 
the PSU, and then recording the name of 
the household head and the ages of eligible 
individuals in all the households in the PSU.
For wave 2 of the survey, we sampled 
additional individuals from each of the 
previously chosen PSUs. The final sample of 
wave 2 thus consists of two components: a 
panel dataset with individuals surveyed twice 
and an additional component of individuals 
only surveyed in wave 2. Such an increase in 
sample size was necessary to account for the 
complexity of the social norms measurement 
strategy that required a larger sample.
METHODS CONTINUED
These surveys are not meant to be 
representative at country or state level. This 
was done to understand the social networks, 
norms and the current sanitation conditions 
in these areas, to design an intervention to 
improve uptake of sanitation facilities. 
Figure 1:  Sampling strategy for LENNS, 2017-2018
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METHODS CONTINUED
Social norms survey
This survey included 5052 respondents 
between the ages of 16-65 years between 
April and June 2018. Of these, 2985 
respondents were previously interviewed 
in the social network survey and 385 
respondents (11% of first sample) were lost 
to attrition. We have two rounds of data for 
5437 unique respondents in both Wave 1 
and Wave 2 (Figure 2). 
We pre-tested this survey in March 2018 
in both Hindi and Tamil to ensure content 
quality prior to the actual data collection. We 
trained field surveyors for 10 days to ensure 
standardized data collection between states. 
The surveyors used Computer Assisted 
Personal Interviewing (CAPI) on hand-held 
tablets to collect the data.
Qualitative assessment 
In March 2018, we convened 18 focus group 
discussions (FGDs) with men (aged 20-
40 years) and women (two separate FGDs 
amongst women aged 18-30 years, and 40-
65 years). We convened one FGD per primary 
sampling unit (i.e., rural, peri-urban, urban 
area per state). The formative research 
primarily focused on two overarching 
behavioral themes – cessation of open 
defecation and uptake of sanitation facilities 
(e.g., coverage, ownership, and utilization). 
Various aspects of open defecation, such as 
the prevalence of the practice (by age, gender, 
caste/tribe), its rationale (perceived benefits 
and challenges), and timing (incorporation 
into daily routine) were explored. Similarly, 
we examined issues related to sanitation 
facilities access (i.e., construction, decision-
making dynamics of construction, ownership) 
and utilization (i.e., community perceptions 
of toilet users, women’s use of communal 
toilets). These FGDs drew on the Network 
survey, administered during September-
October 2017, and they informed our Norms 
survey, administered during May-June 2018 
(Table 1). Experienced moderators who 
were trained using standardized FGD guides 
conducted the discussions in the local 
language. The sessions were audio recorded, 
transcribed, and translated in English. The 
data were analyzed using thematic content 
analysis. We used deductive codes, based 
on previous literature generated to reflect 
psychosocial, contextual, and technological 
aspects that influence collective behaviors 
around open defecation, toilet use, and 
maintenance. Further details on the analysis 
and synthesis of these data are included in 
the “Intervention design” section.
 
METHODS CONTINUED
Data analysis 
Details of the analyses are included in 
the respective sections. In summary, we 
assessed the following:
1. Descriptive statistics to describe socio-
demographic characteristics of the sample;
2. Longitudinal analyses of changes toilet 
ownership and toilet use across two rounds 
of data collection;
3. Description of factual beliefs about toilet 
cost, construction, use, and sanitation 
related health beliefs;
4. Patterns of collective behavior: diagnosis 
of the behavior, reflections on the observed 
characteristics, and qualitative findings;
5. Accuracy of empirical expectations and 
variations across gender, age, education, 
socioeconomic factors, and geography type;
6. Egocentric network analysis to assess 
the impact of networks on one’s social 
expectations, beliefs and behaviors.
7. Social norms predictors of norm 
c o m p o n e n t s
8. Further hypotheses and analyses 
Time period Type of participant Number Tools
Network survey Sep-Oct 2017 65-16 years old 3370
HH rosters
Name generators
Survey, observations
Qualitative FGDs March 2018
Men 1 per PSU type (rural, peri-urban, urban) per State
40-20 years old 6 groups (10-8 participants each) Total 18
Women
30-18 years old 6 groups
65-40 years old 6 groups
Norms survey April-June 2018 1665 years old 5052
Survey
Observations
Norms measurements
LENNS data collection summary and timeline, 2017-2018Table 1
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MEHTODS CONTINUED
Figure 2:  Data collection and respondent flow, LENNS 2017-2018
In this section we describe the socio-economic 
characteristics of our study population 
with respect to age, sex, occupation, socio-
religious groups, household type, and 
facilities (Table 2). We present the overall 
summary statistics, in addition to state- and 
PSU-specific estimates.
Age and sex ratio of respondents were 
balanced across PSU type. A considerable 
proportion of respondents did not have any 
formal education (32%), higher in Bihar (42%) 
compared to Tamil Nadu (21%). Most of the 
respondents were Hindu (79%) followed by 
Muslims (17%). We categorized the sample 
using socio-religious groups by merging 
caste and religion (Table 2). Approximately 
a third were Hindu SC (31%) most of whom 
lived in urban slums (42%). Hindu OBCs/
ST (30%) were also common in our sample, 
primarily from peri-urban (36%) and rural 
areas (31%). 
As expected, more of the urban residents 
were more likely to hold salaried jobs 
(32%) compared to rural areas where most 
respondents were farmers (26%) or did 
housework (28%). We collected data on asset 
ownership, and focused on motorcycles, 
fridge, and color televisions to indicate their 
relative socio-economic status. Most of the 
respondents lived in cemented houses 
(63%), more commonly in urban areas (71%) 
compared to rural areas (56%). Drinking 
water was primarily sourced from tube wells 
(86%) in Bihar whereas respondents in Tamil 
Nadu sourced it from public taps (63%) or 
piped water connections (34%).
Socio demographic characteristics of the study sample, 
Bihar and Tamil NaduTable 2
RESULTS
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RESULTS CONTINUED
Characteristic %
Overall Bihar Tamil Nadu Urban Peri urban Rural
(N=5052) (N=2533) (N=2519)  (N=1660) (N=1737) (N=1655)
Age (mean, sd) 14) 37) 13) 35) 14)39) 14)36) 14)37) 14)37)
Female 50 48 52 50 50 51
Literate 68 59 78 72 72 60
Occupation
Govt. skilled/salaried 
work/ own business 21 21 28 32 23 19
Farmer/agriculture 13 7.1 20 1.5 13 26
Construction/other 
nonagricultural work 14 15 17 19 17 12
Housework 34 40 19 31 30 28
Student 11 11 8.4 9.8 10 9.3
Does not work 5.6 5 6.4 5.4 6.3 5.4
Years of education
0 32 42 21 28 27 40
5-0 5.4 5.8 5 5.2 5.2 5.9
12-6 41 34 48 43 43 37
>12 years 22 18 25 23 25 17
Socio-religious group
Hindu-upper caste 14 5.8 23 12 12 19
Muslim 17 25 7.8 18 13 20
Hindu-SC 31 25 37 42 25 27
Hindu-OBC/ST/Other 30 37 23 22 36 31
Other religions 8.4 7 9.8 6.1 15 4.3
Type of house
Owns the house 89 95 83 80 90 97
Has electricity 96 93 99 97 95 97
Has a color television 72 45 98 77 74 64
Has a motor cycle 44 23 64 44 45 43
Has a fridge 24 11 36 29 23 19
Cemented (Pucca) 63 47 80 71 64 56
Semi cemented 24 32 17 22 27 25
Uncemented (Kuccha) 12 21 3.1 7.8 8.5 19
Has a BPL card 71 49 93 67 71 74
Drinking water source
Piped water 17 0.8 34 20 16 16
Public tap 36 8.1 63 36 34 37
Tube well 44 86 1 43 44 44
Other 3.6 5.3 2 1.5 5.7 3.6
Toilet coverage, ownership, and 
characteristics
KEY FINDINGS
1. Half of rural respondents did not own or 
have access to a private toilet and had very 
low community or public toilet access. Urban 
respondents owned more private toilets. 
They had low but comparatively better 
access to community or public toilets.
2. ‘Septic’ or toilets connected to underground 
tank or vaults were the most common type 
of sanitation facilities followed by single soak 
pit latrines (25%).
3. The majority of toilets were built inside or 
attached to the household structure.
4. Most toilets were reported to be functional 
and, when observed, had signs of use.
5. We found marked differences in two self-
reported measures of toilet use: namely the 
reported sanitation behavior for the last 
defecation event vs. defecation behavior in 
the past week. Overall, more people report 
using the toilet the last time they needed to 
defecate (58%) compared to use ‘every time’ 
in the last week (51%). In a subgroup analysis 
of toilet owners, 21% of those who reported 
using a toilet the last time also reported 
occasionally or frequently defecating in the 
open in the past week. We observed this 
pattern of inconsistent use especially among 
toilet owners in rural areas, where individuals 
spend more time away from home in fields 
where they can defecate.
6. Women were more likely to be consistent 
users. Respondents of Hindu-scheduled 
caste were less likely to own or report 
consistent toilet use.
In this section we describe the sanitation 
condition in our sample in detail (Table 
3). Very few respondents had access to 
community or public toilets (27%). Most who 
had access to public toilets lived in urban 
slums (45%) or peri-urban areas (28%) 
compared to relatively low access in rural 
areas (7%). Tamil Nadu respondents had 
better access to community or public toilets 
(40%) compared to Bihar respondents (14%).
In our study, toilet access reflected toilet 
ownership, as evidenced by the equal 
proportions of access and ownership (Table 
3). A slight majority of 63% reported owning 
a private or a shared toilet. Urban areas 
had considerably more toilet owners (69%) 
compared to rural areas (53%), where almost 
half did not have access to a toilet. Again, 
Tamil Nadu had higher toilet ownership 
(68%) compared to Bihar (59%). 
Among toilet owners overall, most reported 
facilities connected to sanitation vaults or 
locally referred to as ‘septic tanks’ (51%) 
followed by single soak pit latrine (25%) and 
sewerage connections (11%). In urban slums, 
over half reported septic tanks (53%), some 
sewerage connections (28%), single soak pit 
latrines (14%), but very few reported dual 
RESULTS CONTINUED
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Latrine access, ownership and types in Bihar and 
Tamil Nadu, LENNSTable 3
Characteristic %
Overall Bihar Tamil Nadu Urban Peri urban Rural
(N=5052) (N=2533) (N=2519)  (N=1660) (N=1737) (N=1655)
Access to a community toilet1 27 14 40 45 28 6.6
Access to private toilet2 63 59 68 69 67 53
Toilet ownership
None 37 41 32 31 32 47
Individual/Shared ownership3 63 59 68 69 67 53
Toilet type (among owned/accessible) N=3246 N=1505 N=1741 N=1164 N=1186 N=896
Single soak pit 25 31 21 14 30 35
Twin soak pit 8.6 12 5.4 2.4 10 15
Soak pit (# unknown) 1.9 1.6 2.1 3 1.4 0.9
Septic4 51 51 50 53 56 42
Sewer 11 0.4 20 28 0.7 2.6
DK 1.3 1.4 1.3 0.5 2 3.4
Time of construction (among owned) N=3190 N=1488 N=1702 N=1145 N=1170 N=875
<2 years 39 39 39 24 43 54
5-3 years 16 10 20 16 14 17
More than 5 years 35 43 28 41 37 25
DK 10 7.7 13 19 6.5 3.5
Functional toilet5 97 98 97 97 98 96
Has a slab 95 98 92 98 94 91
Location of toilet (observed) N=2569 N=1307 N=1262 N=878 N=988 N=703
Inside 47 61 32 60 44 33
Attached 22 13 31 15 22 31
Near (<10ft) 19 13 25 13 21 22
At some distance (>10ft) 12 13 12 11 12 14
Has signs of use 91 97 86 89 96 87
soak pit latrines (2.4%). In peri-urban areas, 
we observed relatively more dual pit latrines 
(10%). In rural areas, the most common 
type of sanitation facility was again those 
connected to septic tanks (42%), and about 
one-third were single soak pit latrines (35%). 
Though high in comparison to the other PSU 
types, only 15% of respondents in rural areas 
had dual pit latrines, despite them being 
promoted by the government.
Most toilets were reported to be functional 
(over 97%) and had a slab (95% overall). 
Most were built in the last 2 years in rural 
(54%) and peri-urban areas (43%). In urban 
slums, toilets were reported to be older, with 
41% built more than 5 years ago.
Our surveyors were able to observe a 
majority of these toilets (81%) and found 
that most were built inside (47%) or attached 
(22%) to the household structure. There 
is some variation across PSU types with 
regard to indoor toilets, which are common 
in space-restricted areas like urban slums 
(60%) but not in in rural areas (33%), where 
respondents have more space. We tested 
for the presence of norms relevant to the 
placement of toilets, the findings of which we 
present in a later section. Ninety-one percent 
of the observed sanitation facilities had 
some signs of use and 81% were functional 
(defined as having a working pan, pipe, pit 
connection). 
Toilet use
We asked respondents about their frequency 
of any toilet use during the last week, and 
where they defecated the last time they 
needed to. We categorized last defecation 
behavior into private toilet use (owned or 
shared with other households), community 
or public toilet use, or defecating in the 
open. Frequency of toilet use in the last week 
included use of any toilet (private or public).
Frequency of toilet use in the last week: 
Overall, 51% of the sample reported using 
a toilet every time in the last week, more in 
urban areas (65%) compared to peri-urban 
(56%) or rural areas (30%) (Figure 3). A 
considerable 29% overall and 45% of rural 
respondents reported never using a toilet 
in the past week, indicating high prevalence 
of open defecation. In subgroup analyses, 
women reported exclusively using a toilet in 
the past week more often (54%) than men 
(48%). In households with toilet, when at 
home, women reported exclusively using 
the toilet more than men (76% vs 66%). This 
gender gap in exclusive toilet use was less 
pronounced in rural households that owned 
toilet (50% in women versus 47% in men). 
Hindu SCs were less likely to report toilet use 
every time in the last week (42%) compared 
to Hindu- Upper caste (55%) or Hindu-OBCs/
STs (57%).
Last defecation behavior: Overall, 36% 
reported defecating in the open for their last 
defecation event, more commonly in Bihar 
than Tamil Nadu (Table 4). Among toilet 
owners, 90% reported using a toilet for their 
last defecation event. In subgroup analyses, 
overall private toilet use measured by last 
use was similar (57% in women and 59% in 
men) and in urban slums (20% in females 
vs. 23% in males). Specifically, in rural areas, 
women were more likely to use a private 
toilet the last time (58%) compared to rural 
men (51%). Again, Hindu SC overall reported 
significantly lower rates of toilet use the last 
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Self-reported measures of toilet use, 
Bihar and Tamil Nadu 2018Table 4
time 53%) compared to Hindu upper caste 
(74%) or Hindu OBCs/STs (70%).
Among owners with a functional toilet, 
we found that almost all the respondents 
(92%) reported using it the last time they 
needed to defecate (stratified proportions 
are included in Figure 4). However, reported 
exclusive toilet use was consistently lower 
than reported last use of a toilet (Figure 4). In 
rural areas, significantly fewer toilet owners 
used toilets exclusively in the previous week 
compared to their reported last defecation 
behavior (56% vs 84%). The proportion of 
exclusive toilet use among toilet owners was 
similar in urban (80% exclusive use vs 94% 
reported last use) and peri-urban areas (79% 
exclusive use vs. reported 95% last use). 
Reported behavior (%) Overall Bihar Tamil Nadu Urban Peri Urban Rural
N=5052 N=2533 N=2519 N=1660 N=1737 N=1655
Frequency of use in the last week
Every time 51 48 54 65 56 30
Frequently 11 11 11 11 9.8 12
Occasionally 9.7 9.8 10 9.3 7.7 12
Never 29 32 25 15 26 45
Last defecation event
Used a private toilet the last time 58 56 60 65 64 45
Used a community/public toilet 5.6 3 8.2 14 2.7 0.5
Open defecation 36 41 32 21 34 55
Among toilet owners N=3012 N=1488 N=1702 N=1145 N=1170 N= 875
Frequency of use in the last week
Every time 72 76 68 77 79 55
Frequently 16 17 15 14 13 22
Occasionally 5.6 5.2 5.9 5.6 3.4 8.3
Never 7 2.6 11 3.1 4.9 15
Last defecation event
Used a private toilet the last time 89 94 85 92 93 81
Used a community/public toilet 1 0.5 1.4 2.1 0.3 0.5
Open defecation 9.7 5.8 13 5.7 7.1 18
The proportion of exclusive use increased 
slightly in urban and peri-urban areas, when 
we asked specifically about their use when 
at home. These highlights insufficient use of 
toilets even when they have a functional toilet 
at home. We also note that the inconsistent 
toilet use in rural areas are likely not due 
to them working in the fields, since open 
defecation is common even when they are at 
home. Indeed, 13% of our rural respondents 
reported open defecation every time in 
the past week despite owning a functional 
toilet. From a public health perspective, 
exclusive use of toilets is targeted to reduce 
environmental contamination and to 
adequately contain fecal matter through use 
of safely managed toilets.
Use of community or public toilets was low 
overall (5.6%), mostly by respondents living 
in urban areas (14%). More details on toilet 
use is included in the “Collective patterns of 
behavior profiles” section.
RESULTS CONTINUED
Figure 3: Prevalence of open defecation or toilet use measured using reported behav-
ior for last defecation across types of areas, Bihar and Tamil Nadu, India 2018
See supplementary table S2 for estimates across geographic areas in each state
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Figure 4: Reported defecation behavior among owners with a functional toilet, Bihar 
and Tamil Nadu, India 2018
PATTERNS OF TOILET OWNERSHIP 
AND USE ACROSS TWO ROUNDS: 
LONGITUDINAL ANALYSIS
We re-surveyed 2987 respondents 
approximately 8 months apart, allowing 
us to assess changes in toilet ownership 
and use. We assessed changes in toilet use 
by focusing on self-reported last place of 
defecation across our two waves of data. We 
did not compare reported consistent toilet 
use in the past week across the two waves 
because we only recorded this in Wave 2. We 
also evaluated whether these changes vary 
across urban and rural areas. 
Overview of changes in ownership 
We observe an overall 7 percentage point 
increase in toilet ownership (56 to 63%) 
across the waves (Figure 5). In urban slums, 
toilet ownership increased by 6 percentage 
points (64 to 70%), 9 percentage points in peri 
urban areas (59 to 68%), and 6 percentage 
points in rural areas (46% to 52%). 
2 We also found 5% (n = 81) of our sampled respondents who reported owning a toilet in wave 1 (n = 1679) 
reported not owning one in wave 2. This reported loss of ownership could be due to toilets breaking down, changes 
in ownership of shared toilet, or misreporting.
PATTERNS: LOGITUDINAL ANALYSIS CONTINUED
Toilet Construction 
Summary
To assess the characteristics of respondents 
who build new toilets, we restricted our 
analysis to a smaller subset of households 
where respondents did not own a toilet 
during wave 1 (n = 1301). Twenty-two percent 
(n = 286) of this sample reported owning a 
toilet (19% (n = 101) for rural, and 24% (n 
= 184) for urban areas respectively).2  We 
used an adjusted logistic regression model 
to examine whether the household-level 
characteristics (highest level of education 
among household members, economic 
status, and the proportion of women) 
and community-level factors (proportion 
of households that owned a toilet within 
the community) are associated with the 
probability of constructing a toilet after wave 
1 visit (controlling for location-specific fixed 
effects). We found that higher household 
educational attainment, possessing more 
Figure 5: Changes in ownership of latrines between wave 1 and wave 2, Bihar and 
Tamil Nadu, India 2018
See appendices for reported defecation behavior across PSUs in Bihar and Tamil Nadu
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PATTERNS: LOGITUDINAL ANALYSIS CONTINUED
assets, and living in a community with a 
greater proportion of other households that 
own a toilet all increase the likelihood that a 
respondent constructed a new toilet. 
Household educational attainment 
(Highest level of education among 
household members)
We were interested in testing whether 
the highest level of education achieved 
among household members predicts new 
toilet construction. As shown in Figure 6, 
higher household educational attainment 
is associated with a greater probability that 
a household constructs a toilet. The chance 
that a household with all members with less 
than a primary education constructed a 
toilet is 11%, which increases to 35% for a 
household with at least one member who has 
a college degree or higher, after controlling 
other possible confounders. This association 
may indicate that the most educated 
person within a household is a driving force 
motivating households to construct a toilet, 
but we do not have enough causal evidence 
to say for sure. The effect of education level 
on toilet construction was not significantly 
different across geographic areas.
Figure 6: Predicted Probability of Constructing a Toilet by Highest Level of Education 
Among Household Members by Geography Type
PATTERNS: LOGITUDINAL ANALYSIS CONTINUED
Household economic status
Financial constraints have been found to be a 
barrier to toilet construction, with financially 
constrained households prioritizing other 
expenditures (Routray, 2017; Khana & 
Das, 2015). As such, we hypothesized that 
wealthier households are more likely to 
construct a toilet. Household economics 
status was measured by the number of 
luxury assets owned (color TV, refrigerator, 
motorcycle). As expected, possession of 
costly assets is positively associated with 
toilet construction (see Figure 7).  
Figure 7: Predicted Probability of Number of Assets Owned by Household by Geogra-
phy Type 
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Proportion of households that owned a toilet within the community
We were interested in testing whether a household initially without a toilet is more 
likely to build one if it is in an area with a greater proportion of household toilets. After 
controlling for household-level characteristics, we found that community-level toilet 
ownership rates (proportion of households with a private toilet in that PSU) positively 
predicts the likelihood that a household obtains a new toilet. 
Figure 8: Predicted Probability of Constructing a Toilet by Community Level Toilet Own-
ership Rate
Switching to toilet usage and open 
defecation
We asked respondents about their last place 
of defecation in both waves of data collection. 
Overall, we observed slight increases in 
reported toilet usage as measured by last 
defecation behavior in wave 2 across all 
the geographical areas (Figure 9 ). Since we 
collected data for reported behavior for the 
last defecation across two surveys, we could 
analyze the sub-population who changed 
their responses about their toilet use (either 
from open defecation to toilet use or the 
reverse). This measurement is subject to 
variability at the individual level, and some of 
these changes would likely be manifestations 
of respondents being inconsistent toilet 
users (who would by chance report their last 
place of defecation being a toilet in some 
instances and the open in others). 
Identifying factors associated with a 
respondent’s likelihood to start or stop using 
a toilet would be useful. We thus explored 
factors associated with reported change in 
last use (results included in the supplementary 
documents). In summary, we found that the 
number of assets a respondent owned was 
significantly positively associated with their 
likelihood to switch their responses to toilet 
use, and higher education and number of 
assets both negatively predict switching their 
responses to open defecation.
PATTERNS: LOGITUDINAL ANALYSIS CONTINUED
Figure 9: Toilet usage by last defecation behavior in wave 1 and wave 2, Bihar and Tamil 
Nadu. The proportions and 95% confidence intervals are clustered at the PSU level
28 29PHASE 2 PROJECT REPORT
SOCIAL NORMS AND SANITATION IN INDIA
PENN SONG
SOCIAL NORMS GROUP
In addition to social expectations and 
pressures (to be discussed in the “Collective 
patterns of behavior profiles” section), beliefs 
about the state of the world, known as 
factual beliefs, may also influence behavior. 
In our survey, we included various questions 
to assess respondents’ beliefs about toilet 
construction and management, which might 
act as barriers to toilet ownership or use.
Toilet cost and construction beliefs
The median respondent reported that it 
would cost 30,000 INR to construct a toilet 
without any support. When asked how much 
they could receive in government assistance, 
the median respondent reported 12,000 
INR, which is accurate. Since respondents 
believed that the actual cost of a toilet was 
much higher than what the government 
offers, the perceived cost of toilets might 
be a barrier to construction. Qualitatively, 
we found that the perceived costs of toilets 
ranged from 25-40,000 INR, and those still 
without a toilet thought they could not 
afford it. Some respondents also mentioned 
difficulties in getting refunded once the 
toilet was built, which demotivated them 
from preemptively spending so much out 
of pocket. The large majority reported that 
government programs dispensed funding 
via bank accounts (81%), and that someone 
in their household had a bank account (98%). 
People believed that government programs 
largely provided financial support (78%) but 
also sometimes labor (18%) and materials 
(18%). When asked how respondents 
themselves would get money to build a toilet, 
respondents cited nuclear family (59%), 
followed by the government (56%).
Beliefs about public toilets
Public toilets were largely seen as being of 
worse quality than private toilets. Whereas 
few respondents believed household toilets 
smell bad (17%) or are dirty (14%), far more 
said so for public toilets (79% and 77%, 
respectively). Dirty, unhygienic public toilets 
were mentioned in focus group discussions 
as deterrents for why they were not used. 
Respondents also referred to perceived 
health risks from using public toilets.
When comparing the perceived quality of 
private toilets independently constructed 
by households, or with support from 
NGOs or the government, the toilets 
built by households are largely seen to 
be of good quality (93%), as compared to 
those supported by NGOs (30%) and the 
government (24%). Government-supported 
toilets were far more frequently perceived as 
of poor quality (31%), as compared to NGO-
supported toilets (8%) or household toilets 
(<1%).
Almost half of respondents with access 
to a public toilet (42%) reported typically 
having to wait a long time to use the closest 
public toilet, which could be a barrier to use. 
Government workers were reported to be 
responsible for cleaning most public toilets 
FACTUAL BELIEFS
(77%), followed by community members 
(35%).
Beliefs about pit contents
When asked specifically about a leach pit, 
respondents reported that contents of a leach 
pit are wet (35%) and had a bad smell (90%) 
when ready to be emptied. Surprisingly, even 
among those who had previously had their 
leach pit emptied, 23% reported that leach 
pits are wet when emptied, and 92% reported 
that they smell. This suggests that either 
they are recalling the incorrect technology, 
or the pits are being emptied before they 
have had the opportunity to fully compost. 
Respondents also reported that people can 
get diseases from emptying a leach pit (68%), 
with a minority believing it could be polluting 
(30%). The median respondent believed that 
a leach pit used by five household members 
would take three years to fill, a time within 
the usual stated range of three to five years. 
Fifty percent of respondents reported that a 
soak pit could contaminate drinking water, 
as compared to only 15% reporting the same 
for septic tanks.
Health effects
Most respondents reported bad health 
effects of open defecation for both individuals 
(80%) and for the community (84%), with very 
few respondents reporting any good health 
effects of open defecation for the individual 
(10%) or the community (9%). Risk of 
spreading disease was most commonly cited 
FACTUAL BELIEFS CONTINUED
“[These data suggest 
that people] are re-
calling the incorrect 
technology, or the 
pits are being emp-
tied before they have 
had the opportunity 
to fully compost.” 
for open defecation, both for the individual 
(92%), and for the community (94%). The 
most commonly cited positive health effects 
of open defecation included exercise (72%) 
and positive mood (66%). Seventy-five 
percent of respondents reported believing 
open defecation can spread disease, and 
almost all (95%) report believing that one 
cannot get diseases from using a toilet.
Although we see that respondents are 
aware of the negative health effects of open 
defecation, this awareness looks more 
like the result of informational campaigns 
highlighting the undesirable effects of 
open defecation. The primary concern 
of respondents regarding the reasons 
for abandoning open defecation are the 
convenience, privacy, and safety offered by 
toilets. 
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In this section, we take an in-depth look at the 
social determinants of toilet use and open 
defecation. In addition to toilet use itself, we 
also investigate a set of collective patterns 
of behavior observed in other literature that 
have been described as possible catalysts 
or hindrances to the adoption of toilets. 
Previous work has highlighted gender norms 
as possible catalysts as well as constraints 
on toilet use. Some have highlighted the 
prohibition of women leaving the home 
unaccompanied as both a limit on open 
defecation as well as the use of public toilets 
(Caruso et al., 2017; Khanna & Das, 2015; 
Routray et al., 2015). Others have found that 
the act of using a toilet is less masculine 
and that men wish to avoid menstruating 
women, both of which could contribute to a 
reluctance to use a toilet (Singh, 2006; House 
et al., 2012). As owning and maintaining 
a functional toilet is largely a precursor 
to using one, we also assessed collective 
practices surrounding toilet construction and 
emptying. Perhaps for the reasons previously 
highlighted, previous work has found that 
women have higher demand for toilets, but 
they are not able to act on this demand due 
to minimal autonomy in household financial 
decisions (Banerjee,2015; Kishor & Gupta, 
2009; Routray et al., 2017). Other proposed 
constraints on toilet construction stem from 
concerns over purity and pollution. People’s 
concern that having a toilet in or near the 
house, and in particular near the kitchen, 
is ritually polluting, may constrain their 
willingness to construct a toilet if adequate 
space is not available (Coffey et al., 2017). 
Finally, other authors have also pointed to 
concerns over ritual purity and pollution 
as primary constraints on households’ 
unwillingness to empty their own pit, 
requiring the work being done by a dalit or 
perhaps not being done at all, with the pit 
falling into disrepair (Coffey et al., 2017; Vyas, 
2015).
In order to systematically assess the 
existence and to classify the collective 
practices identified above, we employed 
the Social Norms Theory (SNT) to guide us 
in our survey development to measure the 
necessary constituent parts (Bicchieri, 2006). 
This theory uses social expectations and 
conditional preferences to measure (and 
thus diagnose) different types of collective 
behaviors. Independent behaviors are 
not caused by expectations about what 
other people do or approve of, whereas 
interdependent behaviors are. Knowing 
whether a collective behavior is driven by 
such expectations is crucial when designing 
interventions. 
COLLECTIVE PATTERNS 
OF BEHAVIOR PROFILES
Background
Simply knowing that a practice is widespread 
in a community gives one inadequate 
information about why people act in 
that particular way. Why is answered by 
understanding the reasons people have 
for acting the way they do, based on their 
beliefs. The SNT provides four classifications 
of beliefs. The first is the factual belief. 
Factual beliefs concern how the world is. For 
example, “I believe that women face risks of 
violence due to open defecation practices” 
is a factual belief. Factual beliefs need not 
be true. For example, the factual belief that 
“I believe that open defecation does not 
increase the likelihood of nearby children 
developing diarrhea” may be false, but a 
factual belief nonetheless.
The second type of belief is the personal 
normative belief. Personal normative 
beliefs concern what one thinks people 
should do. For example, “I believe that 
people should use toilets” is an example of 
a personal normative belief, as is “I believe 
that people should not use toilets.” The key 
element to note here is that all personal 
normative beliefs concern what should be 
done. Some personal normative beliefs may 
be purely prudential in the sense that people 
believe in them for purely practical reasons. 
For example, one may believe that “people 
should use toilets because one may be bitten 
by a snake when going to defecate in the 
fields.” On the contrary, these beliefs can be 
strongly “normative,” such as one believing 
that “people should use toilets because open 
defecation harms the whole community.” 
The third type of belief is the empirical 
expectation. Empirical expectations are 
beliefs about the behavior of others. For 
example, “I believe that most people in my 
village defecate in the open” is an empirical 
expectation. Critically, this is a belief about 
the behavior (defecating in the open) of 
some set of people (most people in my 
village). This set of relevant others is known 
as a reference network. 
The last type of belief is the normative 
expectation. Normative expectations 
are beliefs about the personal normative 
beliefs of others. For example, “I believe 
that people in my village think that village 
members should use toilets” would be a 
normative expectation. Note that it is a 
belief about the personal normative belief 
(village members should use toilets) of some 
reference network (people in my village). 
Another example of normative expectation 
might be “I believe that village members 
think that women should fetch water from 
the well”. Again, we have a belief about a 
personal normative belief (women should 
fetch water from the well) of a reference 
network (village members). Note that this 
does not mean that the person holding 
this normative expectation also holds this 
personal normative belief, but only that they 
think other people do.
COLLECTIVE PATTERNS OF BEHAVIOR PROFILE CONTINUED
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All four types of belief can contribute as 
reasons to prefer a particular option. When 
my preference for a particular option depends 
on what I believe other people do (empirical 
expectation) or what I believe other people 
think I should do (normative expectations), 
we call this a socially conditional preference. 
If I prefer a particular option regardless of my 
empirical and normative expectations, we 
call this a socially unconditional preference.
With these basic building blocks, we can now 
construct four types of collective practices 
identified in the SNT. They are differentiated 
from each other by the different types of 
beliefs that serve as the reasons for people’s 
preference to engage in the practice.
The first and simplest type collective practice 
is the custom. For a collective practice to be 
a custom, people must follow the practice 
because they have a socially unconditional 
preference based on their factual beliefs 
about how the behavior meets their practical 
needs. For example, a large majority of 
people may use an umbrella when it rains, 
but this is likely due to their shared factual 
belief that an umbrella will keep them dry, as 
opposed to the socially conditional reason 
of using one because everyone else is using 
one or because other people think they 
should use one.
The second type of collective practice is the 
moral rule. For a collective practice be a moral 
rule, people must follow the practice because 
they have a socially unconditional preference 
based on their personal normative beliefs. 
For example, a person’s reason to pray 
five times a day may not be because other 
people are praying or because other people 
think they should pray, but because they 
think praying five times a day is the right 
thing to do. A moral rule may be collectively 
shared, but individuals’ reason for engaging 
in it does not depend on its social frequency. 
The third type of collective practice is the 
descriptive norm. For a collective practice to 
be a descriptive norm, people must follow 
the practice because they have a socially 
conditional preference based on their 
empirical expectations (but not normative 
expectations). An example of a descriptive 
norm might be driving on the left-hand side 
of the street. If the empirical expectation 
changed such that one believed that 
everyone was now driving on the right-hand 
side of the street, people would immediately 
change their behavior, demonstrating that 
the behavior is driven by what one expects 
others to do, that is, empirical expectations.
The last type of collective practice is the 
social norm. For a collective practice to 
be a social norm, people must follow 
the practice because they have a socially 
conditional preference based on both their 
empirical expectations and their normative 
expectations. An example social norm might 
be child marriage in some communities, 
in which parents choose to marry their 
daughters at a young age both because others 
COLLECTIVE PATTERNS OF BEHAVIOR PROFILE CONTINUED
are doing so (i.e. empirical expectations) and 
because they believe that others think they 
should marry their daughter at a young age 
(i.e. normative expectations).
Methods
We used survey items to measure each 
constituent element of the various types of 
collective patterns of behavior. These items 
were used consistently across practices 
for comparability. To measure personal 
normative beliefs, participants were asked 
“Society may think it is right or wrong to 
[engage in a target behavior]. Do you 
personally think it is right, neither right nor 
wrong, or wrong for someone to [engage in 
a target behavior]?” To measure empirical 
expectations, participants were asked “Out of 
ten members of your community, how many 
do you think [engaged in a target behavior]”? 
Normative expectations were measured with 
a similar style of question, asking “Out of ten 
members of your community, how many do 
you think believe that it is wrong to [engage 
in a target behavior]?”
Finally, we assessed conditionality in two 
ways, each with complementary properties. 
We first assess conditionality by regressing 
the participant’s toilet use onto their empirical 
and normative expectations. Through the 
inclusion of sampling unit level fixed effects, 
we attempt to control for community-wide 
conditions (including the actual prevalence of 
the behavior and personal normative beliefs), 
thereby isolating the predictive power of 
the empirical and normative expectations, 
independent of actual community-wide 
conditions. This strategy has the benefit of 
relying on measures that have a high degree 
of comprehension by the respondent as well 
as relying on actual rather than hypothetical 
behavior. However, a positive result here 
could be spurious, in particular due to the 
possibility of reverse causation, in which 
one’s own behavior increases one’s belief in 
the prevalence of that behavior. 
To address this concern, we also analyze 
the effect of expectations in hypothetical 
vignettes. Each participant was read a 
single vignette for each collective pattern of 
behavior. In that vignette, the participant was 
told about a person who had moved from 
their area to some new area. In the new area, 
they are told that the person has either high 
or low empirical expectations concerning 
the given practice (for example, they might 
be told that “few people defecate in the 
open” or alternatively “most people defecate 
in the open”). They are also told that in the 
new area the person has either high or low 
normative expectations (for example, they 
might be told that “most people disapprove 
of defecating in the open” or alternatively 
“few people disapprove of defecating in the 
open”). After being shown some combination 
of high or low empirical expectations and 
high or low normative expectations, the 
respondent is asked what they think the 
person who moved from their area to this 
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new area will do. These vignettes were 
piloted, and the translations were pre-tested 
in the local language among community 
members to optimize comprehension. Below 
is an example of a complete vignette from 
the high empirical high normative condition 
assessing conditionality of open defecation 
behavior.
Taken together, the regression and vignette 
analysis serve as complementary analytic 
techniques, the first with a high degree of 
ecological validity, the second with a high 
degree of internal validity.
The analysis of each practice includes a 
diagnostic summary of the collective pattern 
of behavior, as well as a detailed analysis of 
each constituent part. We supplement this 
analysis with qualitative findings from focus 
group discussions (detailed in the methods 
section) to provide further context and 
depth.
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Example Vignette:
Please imagine an area where most things are similar to where you 
live.
Now, imagine someone from your area, that you don’t know, moved 
to this new area one year ago. They have access to both a toilet, and a 
field they could use to defecate. 
Over their time in the new area, they learned that almost all of the 
people think that it is wrong to defecate in the open and they also 
learned that almost none of the people defecate in the open. 
Questions:
     1. Do you think this person is likely to defecate in the open, unlikely 
to defecate in the open, or equally likely? 
     2. Do you think this person is likely or extremely likely (unlikely or 
extremely unlikely) to?
Diagnostic Summary
A majority of respondents report using a 
toilet the last time they defecated3, and 
those who own a toilet report using a toilet 
for their last defecation in the vast majority of 
cases. The personal normative belief that it is 
wrong to defecate in the open was similarly 
frequent. However, we also found that when 
you separate out personal normative beliefs 
about toilet owners and non-owners, you 
see a different picture. Although those who 
own toilets but defecate in the open are near 
universally seen as acting wrongly, there is 
far less consensus in the judgement about 
the open defecation of those who do not 
own a toilet. We also find that only a minority 
of respondents believe there are negative 
sanctions for defecating in the open.  Finally, 
we find that across measures, toilet use 
is conditional on empirical expectations, 
while normative expectations do not predict 
behavior. Taken together, these findings 
suggest that if normative expectations were 
to be relevant, they would only be in the case 
of encouraging toilet owners to use, rather 
than encouraging non-owners to build toilets. 
Our finding that empirical expectations do 
matter would suggest a possible descriptive 
norm of toilet use.
Behavior
A large majority of respondents (82%) 
reported having used a toilet at some point 
in their life. For further analyses, those who 
reported having never used a toilet were 
considered to defecate in the open. Looking 
at the last place of respondent defecation, 
a majority of respondents reported using a 
toilet (64%) (see Figure 10 for distributions 
and breakdown by geographic area), and a 
large majority of those who owned a toilet 
reported using a toilet last time they defecated 
(90%). As compared to our first wave of data 
in fall 2017, this is a slight increase in toilet 
ownership and a slight decrease in last use 
given ownership. For further details about 
changes in ownership and use, see the 
Longitudinal Analysis section of this report.
This survey included a variety of measures of 
use, including multiple types of self-report. 
When asked how frequently they used a 
toilet in the last week, half respondents (51%) 
reported using a toilet every time, whereas 
a smaller proportion reported inconsistent 
use of either frequently (13%) or occasionally 
(12%) having used a toilet. For respondents 
who reported owning a functional toilet, we 
also asked them how frequently they used a 
toilet while at home. In this context, a majority 
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TOILET USE
3 Occasionally, the original English versions of questions assessing toilet use, beliefs about toilets, and so forth used 
the term “latrine.” However, when these were translated into Hindi or Tamil, a generic term for “toilet” (i.e., a place for 
defecation) was used. As these questions employed a generic term when interacting with respondents, we will use the 
term “toilet” when reporting the questions, we asked respondents or quotations they provided in focus groups. 
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(71%) reported always using a toilet, whereas 
fewer owners reported only frequently (15%) 
rarely (8%) or never (6%) using a toilet. 
Note: Figure 10 displays the density plot 
(conceptually similar to a histogram) of open 
defecation rates by geography. While open 
defecation rates are generally low in urban 
slums, there is far more variance in peri-
urban and rural areas.
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Figure 10: Distribution of sampling unit level open defecation prevalence by geography
Personal Normative Beliefs
A large majority of respondents (91%) report 
believing it is wrong to defecate in the open. 
A similar number (93%) report believing it 
is wrong for those with a household toilet 
to defecate in the open. However, when 
asked about people who do not own a toilet, 
there is far less consensus, with only a slim 
majority (53%) stating that it is wrong for 
those without a household toilet to defecate 
in the open. A slight majority of both those 
who own a toilet and those who do not own 
a toilet think it is wrong for someone who 
does not own a toilet to defecate in the open 
(55% and 52% respectively). These findings 
suggest that personal normative beliefs are 
far more consistent (and possibly stronger) 
concerning toilet owners. It also suggests that 
when people are asked to give a judgement 
of how wrong it is for someone to defecate 
in the open, they seem to be imagining 
someone who owns a toilet. This has striking 
implications for measurement, as one might 
otherwise assume that a respondent saying 
it is wrong for people to defecate in the open 
generally applies to owners and non-owners 
alike.
This difference in perception of who was 
defecating in the open was clear in FGDs 
where we explored perceived reasons why 
people engage in this practice. Participants 
emphasized that the ones who are 
defecating in the open are primarily poor, 
underprivileged and had no other option. 
A woman [18-30 years] from peri-urban 
Bihar said: “Those who are going outside 
[defecating in the open] are helpless, the 
ones who have a toilet in their house don’t 
do that [...] They are helpless and don’t have 
money to eat, then how can they construct a 
toilet?” The general opinion was somewhat 
sympathetic towards those who defecate in 
the open, because they perceived that one 
would not choose to defecate in the open if 
they had other options. 
For those who stated it is wrong to open 
defecate in the open, when asked why in the 
survey, the most frequent answers were that 
it spreads disease (65%), that it is disgusting 
(60%), and that it is unsafe for women (44%).
Figure 11 displays the density plot of 
personal normative beliefs of individuals 
from the various geographies. The first plot 
is of personal normative beliefs concerning 
use in general, whereas the second plot 
of personal normative beliefs is directed 
at those without a toilet. Here we see that 
there is broad consistency in the belief 
that open defecation is wrong, with the 
majority of sampling units being made up 
of respondents who overwhelmingly agree 
with each other that it is wrong to defecate in 
the open. However, when specifically asked 
about non-owners, there are far more varied 
beliefs about whether it is wrong for them 
to defecate in the open, with the average 
sampling unit having half of respondents 
saying it is wrong, and large variance 
between sampling units on the proportion 
who believe it is wrong.
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Figure 11a: Distribution of sampling unit level personal normative belief on open defeca-
tion, by geography 
Figure 11b: Distribution of sampling unit level personal normative belief on open defeca-
tion by toilet owners, by geography
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Social Expectations
On average, respondents believed that 62% 
of their community members used a toilet 
and believed that 79% thought it is was 
wrong to defecate in the open. We find that 
respondents’ empirical expectations show 
minimal bias, with the average respondent 
reporting an empirical expectation of 1.6% 
lower toilet use than the prevalence estimated 
for their respective sampling unit. That is, 
respondents correctly estimate reported 
use levels. This finding is in contrast with 
normative expectations, where we find that 
respondents underestimate how frequently 
people in their sampling unit report thinking 
open defecation is wrong by 12%.
As an indirect measure of normative 
expectations, we also assess whether people 
identify any negative sanctions for open 
defecation (asking respondents if anyone 
would do or say anything in response to 
someone defecating in the open, and if 
yes, what they would do). Here we find that 
a sizable minority (35%) report that some 
negative sanction would happen. We also 
found that consistent toilet users were more 
likely to report someone will be sanctioned 
for defecating in the open (43%) compared 
to inconsistent users (25%) and those to 
defecate in the open (30%).
In the FGDs, most participants indicated that 
very few will sanction their open defecation 
behaviors. If they were seen to OD on 
private property or fields, they said they can 
be shouted at as verbal sanctions to deter 
them from using that specific location (but 
not for practicing OD in general). Verbal 
sanctions were disproportionately applied 
to children or younger males but not older 
men. Women were rarely sanctioned (only by 
other females), mostly because they chose 
secluded spots and verbally interrupting 
women may be less socially acceptable. 
When asked directly if anyone will say or do 
anything to a woman who defecates in the 
open, respondents expressed that it is not 
looked upon favorably, mostly because of 
safety concerns for the women by ‘people 
nearby who can do mischief’. Some women 
shared how they used their neighbors’ 
private toilets when possible to avoid the 
challenges of open defecation. Respondents 
also reported practical barriers to toilet use, 
such physical inability of older household 
members to use a toilet. They were also 
accustomed to go out in the open which 
made it acceptable to let them continue to 
do whatever was comfortable for them.
Figure 12 displays the density plot of 
individual level empirical and normative 
expectations, separated by geography area. 
In each of the individual expectation items we 
observe a mode at 50%. We attribute this to 
an artifact of the measurement scale, where 
participants who were unsure, or perhaps 
due to the numeracy required failed to 
comprehend the question, responded with 
“five out of ten.” We can see that, while there is 
variability by geography in the distribution of 
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empirical expectations, mirroring that seen in 
behavior, normative expectations are rather 
consistent across PSU types, demonstrating 
that people’s belief that others think it is 
wrong to defecate in the open is believed to 
be broadly present across geographies at 
similar frequencies. 
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Figure 12a:  Distribution of empirical expectation of the prevalence of toilet use, by geography
Figure 12b:  Distribution of normative expectation of open defecation being wrong, by geography
We observe a similar pattern in the 
analysis of the vignette, where we find 
that comparing exposure to low versus 
high empirical expectations resulted in a 
statistically significant change in the target’s 
predicted toilet use. However, presenting 
respondents with high or low normative 
expectations had no effect on the predicted 
target toilet use. These data are consistent 
with toilet use being conditional on empirical 
expectations, but not normative ones. While 
the effect of being in the high empirical 
Figure 13 demonstrates the predicted 
association of empirical and normative 
expectation on toilet use in a regression 
analysis, controlling for sampling unit 
level effects. Here we see that empirical 
expectations predict toilet use to a high 
degree, even when controlling for sampling 
unit level effects, whereas normative 
expectations have no predictive power. 
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Figure 13: a. Predicted probability of toilet use based on level of empirical and normative 
expectation, adjusting for community level fixed effects
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expectation condition on predicted behavior 
may appear small (0.16 higher on a 5 point 
scale of very likely to not use a toilet to 
very likely to use a toilet), the magnitude of 
effects on such a scale are largely driven by 
respondent’s question comprehension and 
scale interpretation, meaning it is best to 
instead focus on whether or not the effect 
exists, and rely on regression predictions of 
actual behavior from earlier in this section 
for a sense of the size of the effect. 
Given the frequency of the personal 
normative belief that it is wrong to defecate 
in the open, we also assessed the marginal 
effect of holding that belief on toilet use, 
adjusting for respondent’s level of empirical 
expectation, normative expectation, and 
sampling unit. Here we see that those who 
believe it is wrong to defecate in the open 
are predicted to be 6% more likely to use 
a toilet than those who do not, a small but 
statistically significant effect.
We conclude in finding that while there may 
well exist a descriptive norm of toilet use, our 
sample shows no evidence of a social norm.
Diagnostic Summary
Although young women who defecate in the 
open frequently do so alone, there is a false 
belief in the community that such behavior 
is not as prevalent. Community members 
also generally find the behavior to be wrong, 
and they know that those around them 
agree. Despite the prevalence of thinking it 
is wrong for young women to defecate in the 
open alone, we find evidence that women’s 
behavior is not predicted by these normative 
expectations, but is instead predicted by 
young women’s empirical expectations, 
which could be indicative a descriptive norm 
of some type or perhaps to the shared basic 
needs of similarly situated young women.
Behavior
Due to a coding error in the survey 
instrument, this behavior was only assessed 
among new respondents. Among those 
new female respondents aged 16-30 who 
usually defecate in the open (n=140), a 
small proportion (15%) said they never go 
alone, whereas 35% reported going alone 
every time. When asked about their last 
defecation in the open, a surprising 62% 
of that group stated they had gone alone, 
more frequently in Bihar (64%) than Tamil 
Nadu (56%). Although no exact match of 
this question was found in the first survey 
wave, a similar question of “Does anyone 
usually go along with you when you defecate 
YOUNG WOMEN GOING TO DEFECATE IN 
THE OPEN ALONE
in the open?” was asked. By combining the 
responses of this item from old respondents 
and the previously described item from new 
respondents (n=355), we find that 72% of 
young women report that, when they go to 
defecate in the open, they go alone.
Personal normative beliefs
In stark contrast to the behavioral pattern, 
80% of all respondents believed it to be 
wrong for young women to go to defecate 
in the open unaccompanied. While frequent 
in both states, this belief was more common 
in Bihar (89%) than in Tamil Nadu (70%). 
Also, interestingly, women are more likely 
to find it wrong (85%) than men (76%). The 
far most frequent reason given for why it 
was wrong was the women’s safety (89%), 
a plausibly prudential concern. Figure 14 
displays the density plot of sampling unit 
level prevalence of the belief that it is wrong 
for young women to go to defecate in the 
open unaccompanied, broken out by type of 
geographic area. We see that the belief that 
it is wrong is rather consistently held across 
geographies (urban slums, peri-urban areas, 
and rural areas), while there is some greater 
heterogeneity in rural sampling units where 
some find it to be more acceptable.
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Figure 14: Distribution of sampling unit level personal normative belief on young women 
going to defecate in the open unaccompanied by geography
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Social expectations
Among those who believe that at least 
some people defecate in the open in their 
community, respondents said on average 
that 42% of young women defecate in the 
open alone. This belief is similarly prevalent 
among men (46%) as women (40%). These 
estimates show a striking amount of bias 
in their estimation, with respondents 
estimating on average 25% fewer young 
women defecating in the open alone than 
actually do.
Normative expectations were broadly 
more accurate, with respondents indicating 
an average of 73% of members of their 
community believing it is wrong for young 
women to defecate in the open alone. 
Respondents underestimate the how much 
their community disapproves of young 
women defecating in the open alone by 
an average of only 6%. A large minority of 
participants (38%) indicated some negative 
sanction for young women going to defecate 
alone. 
In FGDs, going alone to defecate in the open 
was largely governed by the perception of 
how safe their community is. If it is dark, both 
in the early morning and nights, we found that 
young females reported commonly going 
with their mothers, sisters or their mothers-
in-law to defecate in the open. Older women 
reported that they go alone but they do not 
allow their daughters to do the same because 
‘the atmosphere is not safe’ or ‘the world is 
bad... Men are there to steal money and if 
a girl is alone imagining what he might do 
is scary’. Many shared stories of mishaps in 
their or neighboring communities led them 
to fear for the safety of their daughters. That 
said, in urban areas in Tamil Nadu, several 
young females indicated that they go alone 
during the day because it is convenient and 
safe to do so. In Bihar, unmarried teenagers 
who grew up in that village reported going by 
themselves because they knew the area and 
the community very well.
We found that restrictions on young women 
going out alone were placed by household 
members who were worried about their 
safety or in some cases their reputations. 
Newlywed daughters-in-law were subject 
to normative expectations and faced more 
negative sanctions of going out to defecate 
by themselves because they represent the 
‘honor’ of the family. Some respondents 
described that the male household members 
decided to build a toilet to preserve the 
‘self-respect’ of the family. Rural women 
from Bihar described how mothers-in-law 
restricted their ability to go to defecate by 
themselves whenever they wanted and 
even insisted they refrained from eating or 
drinking less during the day to accommodate 
specific trips to defecate in the open. One 
18-30-year-old female from Bihar said: “They 
told us that they will not accompany us if 
we will go frequently. My mother-in-law also 
doesn’t go outside frequently because she 
feels ashamed. She tells me it is not a thing 
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that one should go for anytime.” 
Figure 15 shows the density plot of individual 
level empirical and normative expectations, 
separated by geography area. Here we see 
minimal differences in the distribution of 
expectations, with those from urban and peri-
urban settings believing that women leave 
the home alone to defecate less frequently 
than respondents from rural sampling units.
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Figure 15a: Density plot of individual level empirical and normative expectations, separat-
ed by geography area.
Fighure 15b: Distribution of normative expectation of women leaving home alone to defe-
cate in the open being wrong, by geography  
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Conditionality
Figure 16 shows the expected probability 
of behavior, given the respondents level of 
empirical and normative expectations about 
young women’s propensity of defecate in 
the open in a regression analysis. Due to the 
relatively small sample size, we were not able 
to include sampling unit level fixed effects, 
meaning that the results from this analysis 
have a more tentative interpretation. Here 
we see that empirical expectations predict 
young women’s propensity to defecate in the 
open alone, whereas normative expectations 
have a statistically non-significant 
association. This result is less robust than 
similar conditionality assessments for other 
collective practices, due to our small sample 
size not allowing us to include sampling unit 
level fixed effects. Where such fixed effects 
are included, we are controlling for any 
variables at the sampling unit level, including 
most importantly the actual frequency of 
women going alone to defecate alone within 
the community, and any common structural 
constraints which would lead to an artificial 
correlation between empirical expectations 
and respondent’s behavior. However, due 
to our inability to include sampling unit level 
fixed effects in this model, we are unable to 
protect against these threats to the validity 
of the model.
Figure 16: Predicted propensity of women to OD alone asked on expectation level
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With that caveat, we do note that the pattern 
observed in the behavioral data was also 
replicated in the results of the vignettes, 
giving credibility to the findings. Here we 
found that increasing empirical expectations 
significantly increased respondents’ belief 
that the woman defecates in the open alone 
(0.18 point increase on a 5 point scale of 
very likely not to defecate in the open alone 
to very likely to defecate in the open alone), 
as opposed to normative expectations, 
which had a non-significant effect (.03 point 
increase on the same scale).
In conclusion, we find that despite high 
personal normative beliefs proscribing 
women going to defecate in the open alone, 
women continue to do so, unconditional on 
these beliefs. This suggests that the behavior 
is either a descriptive norm or a collective 
custom.
Diagnostic Summary
Due to the small sample of young women who 
usually use public toilets, we are not able to 
make particularly robust claims concerning 
the prevalence of this group going alone, 
and how conditional their behavior is on 
their expectations. However, we can observe 
that people are broadly more tolerant of 
young women using public toilets alone 
as compared to going to defecate in the 
open alone, and expect far fewer sanctions 
in the former case, suggesting that if any 
norm exists, it is notably weaker than that 
governing young women’s open defecation.
Behavior
Similar to the assessment of young women 
going to defecate in the open alone, there 
was a display error for this question. While 
we intended to ask all young women about 
their public toilet use, we in fact only asked 
young women who did not appear in the first 
wave. Among new female respondents aged 
16-30 who usually use a public toilet (n=23), 
70% reported going alone every time in the 
last week, whereas only 4% reported never 
going alone. 77% reported going alone the 
last time they used a public toilet. With such 
a small sample, these point estimates have a 
large margin of error.
A minority of respondents (39%) thought 
that it was wrong for a young woman to go 
to the public toilet alone. This is in sharp 
contrast to the previously discussed 80% 
of respondents who believed it to be wrong 
for a young woman to go to defecate in the 
YOUNG WOMEN GOING TO PUBLIC 
TOILETS ALONE
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open alone. The most frequently provided 
rationale for why it was wrong was again the 
safety of the woman (54%).
In FDGs, young women talked about their 
perceptions of public toilets as being dirty, 
smelly, and unhygienic. The few who used 
one cited long lines or specific hours that it 
is open as barriers to use. Some reported 
using the toilet at school rather than public 
toilets which were often poorly maintained 
(e.g. had broken doors or no water supply). 
With regards to public toilet use, the overall 
consensus was that they are mainly used by 
men. An older woman (aged 40-65) explained 
why she disapproved of public toilet use by 
young women saying: “2-3 [mannerless] boys 
would be sitting there, making fun and so 
normally no one sends their matured young 
girls to public toilet. Going to the side of the 
river and in the open at least gives you some 
safety, but they feel scared to go in the public 
toilet.”
Social expectations
Among those who live near a public toilet, 
respondents believed that on average 53% 
of young women went to use the public 
toilet alone, notably less than the admittedly 
imprecisely estimated 77% of young women 
who reported doing so.
The average normative expectation was also 
overestimated, with respondents reporting 
that 45% of their community believe it is 
wrong for young women to use the public 
toilet alone, an average bias of 9.6% above the 
actual frequency of the personal normative 
beliefs. Only a small set of respondents 
(12%) believed that young women would 
suffer negative sanctions for using the public 
toilet alone, notably fewer than the 38% who 
believed such women would experience 
sanctions for defecating in the open alone.
Conditionality
Our sample of 24 respondents was too small 
to reliably estimate a regression model. We 
therefore needed to rely entirely on vignette 
responses to estimate conditionality.
In the vignettes, the hypothetical woman’s 
behavior was predicted by both the level of 
the empirical expectation (0.22 increase on 
a 5pt scale of very unlikely to use the public 
toilet alone to very likely to use the public 
toilet alone) as well as normative expectation 
(0.11 increase on the same scale). It may be 
the case that the normative expectations 
that we varied in this vignette reflect a 
practical consideration. As we noticed when 
examining personal normative beliefs, 54% 
of respondents who disapproved of women 
going to use public toilets alone did so out of 
concern for their safety.
In conclusion, while we also find that people 
generally think it is wrong for young women 
to go out alone to use a public toilet, young 
women’s behavior is not conditional on this, 
suggesting either a descriptive norm or a 
collective custom.
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Diagnostic Summary
Among people who have access to a toilet, 
we find that the last defecation of men with 
access to a toilet is more likely to be in the 
open, and this effect is more pronounced 
when we assess consistent use rather than 
last use. However, we do not find social 
barriers proscribing men’s use of toilets 
to exist, with very few people thinking it is 
wrong for men to use toilets, and that this 
lack of proscription is generally well known. 
The gender gap appears to be partially 
attributed to men being out of the house 
more frequently, although this does not 
account for most of the gap. Other non-
social contextual factors may account for the 
remainder of the gender gap.
Behavior
Men and women report broadly similar rates 
of using a toilet for their last defecation (64% 
and 63%, respectively). However, when we 
look specifically among those with access 
to a functional toilet, 94% of female owners 
used a toilet the last time they needed to 
defecate, whereas 89% of male owners 
reported the same (gender gap of 5.0%). 
Women with toilet access were also more 
likely to report exclusive use in the last week 
(78%) than men (66%) were (gender gap 
of 11.7%). Respondents who had access 
to a household toilet were also asked how 
frequently they used their toilet when they 
were home. Here we see that 76.5% of 
women report exclusive toilet use while 
at home, whereas 69% of men report the 
same. The reduction of the gender gap in 
exclusive use from 11.7% to 7.5% suggests 
that although some of the gap may be due to 
lack of access while outside the home, other 
elements must also be at play.
In FGDs, most toilet owners emphasized 
that few continued to defecate in the 
open. Women said they preferred using a 
private toilet because they are convenient 
and highlighted the issues they face when 
going outside to defecate including lack of 
privacy, risk of harassment, feeling shame 
and various inconveniences associated with 
menstrual management. When we explored 
the reasons for continued open defecation, 
most mentioned ‘habits’ of older members, 
preference for the ‘fresh air in the open’, 
‘meeting friends’ and that ‘they go out to have 
tobacco’ as reasons for open defecation. 
Both men and women mentioned going in 
the open if the toilet was occupied by other 
family members or with guests. Some men 
mentioned that the toilets are for women 
and children and they go in the open because 
they like to, and this slows the pit from filling 
up. For example, a 20-40-year-old male from 
rural Bihar said: “The septic tank gets filled 
then we have to spend money to clean it, so 
MEN’S DEFECATION IN THE OPEN
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we let the ladies use it and we go to open 
toilet.” This supports the idea that men are 
more comfortable defecating in the open 
and are more likely to engage in it despite 
toilet ownership.
Figure 17 shows a density plot of the 
sampling unit level gender gap in the last 
use of those with access to toilets, broken 
out by geography area. Here we see that 
all geographies demonstrate a gender gap 
of women being more likely to have used a 
toilet the last time they went to defecate than 
men were. There is a much wider dispersion 
in the gender gap of rural sampling units, 
which may be an artifact of fewer people in 
those sampling units using toilets, making 
the estimate of their gender gap less precise.
COLLECTIVE PATTERNS OF BEHAVIOR PROFILE CONTINUED
Figure 17:  Distribution of sampling unit level gender gap in last use of those with access to 
toilets by geography
Personal normative beliefs
Almost no respondents (5%) believed it 
was wrong for a man to use a toilet, a belief 
similarly present among women as men. 
Among that small group, the most frequent 
reasons for why it was wrong for men to use 
toilets were that toilets were for women (82%), 
that using the toilet would lead to more work 
for women (66%), and that contact should 
be avoided with menstruation (47%). Figure 
18 is density plot visualizing the distribution 
of sampling unit level prevalence of the 
belief that it is wrong for men to use a toilet, 
disaggregated by geography area. Although 
we see slightly higher prevalence in rural 
areas, we find consistent distributions, with 
very few sampling units of any team having 
many believing that it is wrong for men to 
use a toilet.
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Figure 18: Distribution of sampling unit level personal normative belief on men using a 
toilet by geography
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Social expectations
On average, people expect 62% of men 
to use a toilet. These expectations are 
very close to the 64% of men who report 
using a toilet the last time they needed to 
defecate. These expectations also match 
the average expectation that 62% of people 
use a toilet, including both men and women. 
This indicates that there is no perceived 
difference between men’s and women’s use.
The average respondent estimated that 19% 
of community members think it is wrong for 
men to use a toilet, an average of 14% higher 
than the sampling unit level prevalence of 
that belief (5%). Only 2% believe that men 
would suffer any negative sanctions for 
using a toilet. Given the lack of any evidence 
of a norm proscribing man from using a 
toilet, we do not analyze the possibility of 
conditionality.
In conclusion, while we find that men are 
somewhat more likely to defecate in the 
open than women, this behavior does not 
seem to be governed by any unique social 
influences; our data suggest that toilet use is 
a descriptive norm for both men and women, 
with no social norm proscribing men’s use.
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Diagnostic Summary
We find that in the large majority of cases, 
women are involved getting their family to 
build a sanitation facility, and that almost no 
one finds that involvement to be wrong, nor 
would they expect a woman to be sanctioned 
for doing so. We do not detect social barriers 
preventing women from being involved in 
the decision to build a toilet.
Behavior
When respondents from households who 
had built toilets were asked who got the 
family to build the toilet, only 19% identified 
only men, whereas 30% identified only 
women, and almost half (44%) said that it 
was mutual, involving both men and women. 
Descriptively, when asked who got the family 
to build the toilet in the respondent’s house, 
they reported the adult members of nuclear 
family, such as mother (34%), father (27%), 
wife (27%), or husband (23%). Rarely was 
anyone outside the household such as a 
neighbor (2%) or friend (1%) mentioned. 
Figure 19 is a density plot of the sampling unit 
level prevalence of women being involved 
getting households to purchase a toilet, 
disaggregated by geography. We observed 
some differences between locality types, with 
25% of respondents in urban slums reporting 
WOMEN GETTING THEIR FAMILY TO 
BUILD A SANITATION FACILITY
the decision coming exclusively from men, as 
compared to 17% in peri-urban and 15% in 
rural areas. However, across geographies, 
we can conclude that in the large majority of 
cases, women are involved in the decision to 
get a toilet.
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Figure 19: Distribution of sampling unit level prevalence of women pushing their family to 
get a toilet by geography
Personal Normative Beliefs
Very few respondents (4%) reported 
believing it was wrong for a woman to 
get her family to build a sanitation facility. 
Among that small group, the most frequent 
reasons raised were that women should 
not make important household decisions 
(80%), women don’t understand the relevant 
technical issues (81%) and that men should 
be decision makers (77%). Among the large 
majority (84%) who thought it was right 
for women to get their family to build a 
sanitation facility, the most frequent reasons 
provided were that women are good decision 
makers (45%), women should make hygiene 
decisions (43%), and that women should 
make decisions on important matters (41%). 
Figure 20 is a density plot of the sampling 
unit level prevalence of the belief that it is 
wrong for a woman to get her family to build 
a sanitation facility. While all geographies 
show relatively low prevalence, we do see 
that while urban and peri-urban levels are 
almost at zero, there are more people in 
rural areas who do hold this belief.
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Figure 20: Distribution of sampling unit level personal normative beliefs on women their 
family to get a toilet by geography
Social expectations
On average, respondents reported believing 
that in a majority of households (58%), a 
male household member got the family to 
build a toilet. If this question is interpreted 
to mean that a male household member 
exclusively got the family to build a toilet, 
then this expectation is much higher than 
the observed 19% who fit that description. 
If, however, it is taken to represent how 
many households have a man involved in 
the decision, then respondents did not 
show significant bias, believing that on 
average 5% fewer households had a man 
involved in the decision than was estimated 
for their sampling unit. While this latter 
interpretation was not the intended aim of 
the question, it does appear to be plausibly 
what respondents took it to mean.
The mean normative expectation estimate 
was that a small proportion (17%) of people 
believe it is wrong for women to get her family 
to build a toilet, with 62% of respondents 
reporting that no one believes that it is wrong 
for women to push for a toilet. This estimate 
is higher than the actual 4% who report 
believing that it is wrong for women to get her 
family to build a toilet. Almost no participants 
(2%) expect a woman to experience negative 
sanctions for advocating for a toilet. Figure 
21 is a density plot of the individual-level 
normative expectation of what proportion 
of the respondents’ community think it is 
wrong for a woman to get her family to build 
a toilet. Respondents from rural areas report 
notably higher rates of people thinking it is 
wrong for women to push to get a toilet, 
consistent with the underlying distribution 
of beliefs. However, we still broadly see that 
people think that few others believe it is 
wrong for women to get her family to build 
a toilet.
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Figure 21: Distribution of normative expectation of women pushing their family to get a 
toilet by geography
In FGDs we explored the role of women in 
household financial decision making and the 
aspects that influenced their ability or desire 
to be involved in the decision to build a 
toilet. We found that women are traditionally 
in charge of smaller expenses like grocery 
and maintenance costs, while men are in 
charge of large purchases like electronics or 
construction. There was firm consensus that 
support of the family members is necessary 
in any big financial purchase regardless of 
gender, such as buying a toilet. While the 
need to build a private toilet in a household 
was often driven by the female members, 
men were primarily in charge of the actual 
execution of the construction (dealing 
with labor, materials and funds from the 
government). 
Women in both urban and rural areas 
reported joint decisions to build a toilet. The 
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ability to convince household members was 
more pronounced in women who had some 
income of their own or those who lived in 
nuclear families. In rural areas, where joint 
families are common, there was a range 
of opinions where some women had little 
said in such decision making, whereas 
other women expressed that they had 
equal decision-making rights when it came 
to getting a toilet, especially because they 
face challenges going out to defecate in the 
open. In joint family settings, the seniority 
of the female members (mother-in-law vs. 
daughter-in-law) played a role in their ability 
to make this decision. 
Those who did not have an income 
appeared to be more reliant on the support 
of the household members. When asked if 
a woman can build a toilet on her own, one 
young female from Tamil Nadu said: “Even if 
we have money in hand, we have to ask the 
husband for permission” in the context that 
she could convince them or get permission 
to do it without others thinking badly of her. 
Children, especially teenage females, were 
featured as key motivators, for example in 
peri-urban Tamil Nadu one older woman 
said, “Daughters all said that we cannot go 
out and we want toilets at home.” Again, few 
focus group participants believed it would 
be seen negatively if women contributed to 
such decision making.
From these data, we conclude that there is 
no evidence for a social norm proscribing 
women’s decision-making role in building a 
toilet. 
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Diagnostic Summary
It is exceedingly rare for non-dalit to empty 
soak pits. While a majority of respondents 
believe it is wrong for a non-dalit to empty 
a pit, this is far from a consensus position, 
and people have reasonably accurate 
expectations in this regard. While it is 
difficult to confidently assess conditionality 
with vignettes alone, we find evidence for 
the influence of empirical but not normative 
expectations on behavior.
Behavior
Among those with soak pit latrines that 
have filled, the large majority (81%) reported 
having their pit emptied, 87% of whom 
reported hiring someone outside their 
family. Of those, 75% reported knowing 
the caste of the person who emptied the 
pit. Ninety-two percent of emptiers whose 
caste was known or inferred were to be 
dalits. Given that many people had latrine 
pits that had yet to fill, we also asked those 
respondents with soak pits what they would 
do once their pits filled. Seventy percent of 
THE EMPTYING OF PITS BY NON-DALITS
owners who had yet to have their pit fill said 
they would empty their pit, 91% of whom 
said they would hire someone outside their 
household. Fifty-seven percent of those 
respondents said they knew the caste of the 
person who would empty the pit. Of those 
where the caste was known or inferred, 94% 
of emptiers were reported to be dalits.
Personal normative beliefs
A majority of respondents (57%) reported it 
to be wrong for a non-dalit to empty a soak 
pit. The most frequent reasons given for why 
it was wrong were that it wasn’t their social 
role (57%) and that no one should manually 
empty a soak pit (44%). Among those who 
said it was right for a non-dalit to empty a pit 
(17%), the most common rationale was that 
caste should not matter (76%). When asked 
if they would perceive a non-dalit differently 
if they were to empty a soak pit, 23% said 
yes, mostly due to seeing them as disgusting 
(78%) as opposed to ritually impure (33%). 
In qualitative assessments, we did not collect 
the respondent’s caste to protect their 
privacy. We found that in urban areas, where 
locally termed ‘septic tanks’ are common, 
most reported that they used ‘companies’ 
or ‘lorries’ to empty them. When probed, 
they said they knew or suspected those 
employees were from the lower caste or 
Dalits. In rural areas, the impression was that 
they would not know how to empty pits even 
if they wanted to and it is something that’s 
uncommon. Otherwise, few said they knew 
of people who emptied soak pits themselves, 
mostly to save money or use the contents 
for fertilizer. Two rural men from Bihar said 
that they think emptying a pit by hand ‘will 
affect their caste’ in a negative way, but 
unfortunately this was not probed further. 
The overall impression in the FDG sample 
was that it is very uncommon for non-Dalits 
to empty pit latrines and those who do it 
either do it by profession or as a favor to 
those they know. 
Social expectations
On average, people believed that 41% of 
latrine pits were emptied by dalits, which was 
on average 37% lower than the actual rate 
in their sampling unit. Although some of this 
bias can be attributed to the behavior being 
so frequent that noise in the expectation can 
only bias it downwards, this is insufficient to 
account for the magnitude of the difference. 
When we look to Figure 23, a density plot 
of individuals’ expectations disaggregated 
by geography, we can see that a number of 
respondents (18%) report that they believe 
0% of latrines are emptied by dalits. 
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It seems quite implausible that hardly any 
respondents believe that only non-dalits 
empty latrine pits, suggesting that there 
may be a comprehension problem with the 
interpretation of this question, which read 
“Out of 10 households in your community 
whose latrine pit filled, how many do you 
think had a dalit empty the pit?” Two possible 
misunderstandings were that respondents 
were also considering latrines that were not 
emptied and therefore reporting 0 out of 10 
as none had been emptied, or perhaps some 
may have misunderstood the question to be 
about non-dalits rather than dalits. When we 
remove the 18% who reported that 0% were 
emptied by non-dalits, we conclude with an 
estimate of people believing on average that 
62% of latrine pits are emptied by dalits, 
which is closer to a reasonable number, but 
is still rather implausible.
With regard to normative expectations, 
respondents reported believing on average 
60% of community members would find 
it wrong for a non-dalit to empty a latrine 
pit. Respondents showed minimal bias, 
overestimating the proportion of their 
community who disapproved of non-dalits 
emptying latrine pits by an average of 
2.6%. Despite reasonably high normative 
expectations, only 17% of respondents 
expected negative sanctions for a non-dalit 
emptying a pit.
Conditionality
Given the minimal variation in behavior, we 
are not well-powered enough to analyze the 
predictive power of people’s expectations 
on their actual behavior. We therefore rely 
on the analysis of vignettes alone. Given the 
belief that the possible consequences of this 
behavior are felt within the household, it is 
possible that it may be motivated by personal 
normative beliefs. However, also due to the 
minimal variance in behavior, we cannot test 
for this possibility.
Whereas the level of empirical expectations 
did predict how likely respondents were to 
expect the target in the vignette was to get 
a dalit to empty their pit (0.14 increase on 
a 5 point scale from very unlikely to have 
a non-dalit empty their pit to very likely to 
have a dalit empty their pit), there was no 
significant effect of normative expectations 
(.02 increase on the same scale).
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“The majority of house-
holds (56%) construct-
ed their toilets in their 
house, whereas most of 
the remainder (29%) con-
structed their toilets near 
their house (<10ft of the 
house).” 
Figure 22: Distribution of sampling unit level prevalence of the belief that it is wrong for a 
non-dalit to empty a latrine pit, by geography 
Figure 23a: Distribution of empirical expectation of households having a dalit empty their 
pit when filled, by geography
Figure 23b: Distribution of normative expectation of households having a non-dalit empty 
their pit when filled being wrong, by geography
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Diagnostic summary
A majority of respondents constructed their 
toilet in their house, and only a minority 
believe it is wrong for people to build toilets 
inside the house. Combined with reasonably 
accurate expectations, it appears unlikely 
that a norm exists prohibiting the building of 
toilets in homes. It is therefore unlikely that 
social constraints surrounding the location 
of the toilet are a widespread barrier to toilet 
adoption.
Behavior
Among those households with toilets, the 
large majority (90%) were constructed by 
the respondents’ household. The majority 
of households (56%) constructed their 
toilets in their house, whereas most of the 
remainder (29%) constructed their toilets 
near their house (<10ft) of the house. Few 
households (13%) constructed their toilet a 
short distance (>10ft), and almost none (2%) 
far from the house.
Figure 24 includes density plots of the 
sampling unit level propensity to build a 
toilet in the house. Here we see notable 
differences between geographies, with rural 
being the least likely to construct a toilet 
in their home, peri-urban equally split, and 
urban slums the most likely. This is consistent 
with the possibility that respondents may 
personally prefer to have toilets outside 
the home, but that this is not feasible in 
space-constrained environments. Looking 
at the distributions themselves, we also see 
differences between geographies. Urban 
slum sampling units were much more tightly 
clustered together, and a moderate majority 
of individuals constructed in their house, 
whereas both peri-urban and rural sampling 
units showed much more dispersion, some 
with high rates and some with low rates of 
interior construction.
Personal Normative Beliefs
A small but non-negligible minority of 
respondents (22%) found it wrong for a family 
to construct a toilet inside the house. The 
most common reason given for why it was 
wrong to construct a toilet in the house was 
because of the smell (80%), a clearly practical 
rather than moral consideration. Figure 25 
shows the density plot of sampling unit level 
prevalence of believing it is wrong to build a 
toilet in your house. Here we see that those 
in urban slums are the least likely to find it 
wrong. But counter to our expectations, 
those most likely to believe it to be wrong 
reside in peri-urban rather than rural settings. 
We also see far more dispersion in the peri-
urban and rural settings as compared to the 
SANITATION FACILITY CONSTRUCTION IN 
THE HOUSE
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Figure 24: Distribution of sampling unit level interior toilet construction prevalence
urban slums, suggesting that there may be 
between-community heterogeneity, with 
half of some communities finding it wrong to 
build a toilet in one’s home.
Convenience was the main reason why toilets 
were preferred to be inside or attached to 
the house, with respondents citing ease 
for ‘women to go out at night’ especially in 
urban slums or during bad weather. Space 
was a prominent reason in urban areas 
where people mentioned preferring building 
toilets near but outside the house. Most 
of the respondents lived in small spaces, 
so practical reasons that people provided 
were the comfort of guests to use the toilet 
whenever they wanted and that it needed 
more maintenance to prevent odor inside 
the house. One 20-40-year-old Tamil man 
said: “if it is an attached [toilet] and if we do 
not have more water then it will smell very 
badly. We need to clean twice weekly at 
least.” In rural areas, where space is less of 
a constraint, respondents said they would 
build it attached or a little further away from 
the house for similar practical reasons, to 
keep the smell away from the kitchen/living 
space and to make maintenance easier.
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Figure 25: Distribution of sampling unit level prevalence of personal normative belief on 
building a toilet in one’s home by geography
COLLECTIVE PATTERNS OF BEHAVIOR PROFILE CONTINUED
Expectations
In aggregate, respondents’ empirical 
expectation that 54% of people build toilets 
in their home were largely accurate, with 
respondents on average thinking that 5% 
more people constructed in their home 
than the sampling unit level prevalence 
would suggest. Respondents expected 
that an average of 32% of their community 
thought it was wrong to build a toilet inside 
the home, showing a bias of 10% higher 
when compared to the sampling unit level 
prevalence. Only 7% reported expecting any 
type of negative sanction for building a toilet 
inside the home.
In FGDs, respondents mentioned that other 
people do not care where they build their 
toilets because it is in their ‘own place’ and 
‘almost everyone is constructing them inside 
their house.’ When probed, they said some 
people believe that the toilet should be 
constructed on the south side based on 
specific ‘vastu shastra’ recommendations 
that direct where certain rooms in the house 
should be based. They also mentioned older 
people from ‘previous generations’ who did 
not want to eat or pray in the same place... 
[as the toilet]’ but that was not a primary 
consideration now. Overall, convenience and 
preferences drove this choice, and it was 
unlikely that individuals would face negative 
sanctions for choosing to build a toilet inside 
the house.
Figure 26 show the density plots of the 
individual-level empirical expectation of 
the prevalence of building a toilet in one’s 
home, as well as the normative expectation 
of the prevalence of thinking it is wrong 
to do so. Here we see both distributions 
largely reflecting the underlying behavior 
and personal normative belief measure. 
One difference we do note is that while peri-
urban settings showed the lowest prevalence 
of toilet construction inside the home, 
rural areas showed the lowest empirical 
expectations. This may show some degree of 
persistent false belief in one or both settings, 
perhaps due to the privacy of where toilets 
are constructed. We do see a larger spike at 
“5” as compared to previous items, perhaps 
suggesting that more respondents are 
unsure and are therefore resorting to the 
middle response.
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Figure 26: Distribution of empirical expectation of the prevalence of building a toilet in 
one’s home
Conditionality
Figure 27 demonstrated the predicted 
probability of toilet construction indoors, 
adjusting for sampling unit level fixed effects. 
Both associations are statistically significant, 
consistent with the construction of a toilet 
indoors being conditional on both empirical 
and normative expectations, although the 
association of empirical expectations with 
behavior is greater than that of normative 
expectations.
We find similar results in the vignette 
analysis, with those in the high empirical 
condition significantly more likely to predict 
the target would build a toilet in their house 
(0.15 increase on a 5-point scale of very 
likely to not build a toilet in the house to very 
likely to build a toilet in the house). We also 
similarly find a statistically significant but 
smaller effect of normative expectation (.09 
increase).
In conclusion, while we find some 
conditionality on other people’s personal 
normative beliefs, we observe that the 
personal normative belief that it is wrong to 
build a toilet inside one’s home is quite rare, 
suggesting to us that those who are building 
outside the home are likely doing so for non-
social, perhaps prudential reasons such as 
avoiding bad smells.
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Figure 27:  Predicted probability of constructing a toilet indoors based on level of expecta-
tion, adjusting for community level fixed effects
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Diagnostic summary
We find that rich households are largely 
expected to own toilets, and, septic based 
systems costing roughly 50,000 INR. While 
belief that wealthy people own toilets 
does predict one’s own household toilet 
ownership above and beyond a general 
expectation that others in the community 
use toilets, this association is relatively small. 
Measurement factors may account for the 
size of this association. Owning a toilet was 
not perceived to be a sign of wealth, but it 
may be the case that lacking one is a sign 
of poverty, and we do not have any data to 
confirm or deny this latter possibility. 
Social Expectations
As we considered this collective behavior to 
be a candidate descriptive norm, we chose 
only to measure empirical expectations. 
Respondents believe the large majority of 
wealthy families have toilets (average of 
85%, with a mode of 65% of respondents 
saying 100%). These households are largely 
believed to have septic (68%) rather than 
leach pit (11%) or sewer connections (11%). 
The median expected expenditure for a 
wealthy household to build a toilet including 
the superstructure was 50,000 INR. Figure 28 
is a density plot displaying the sampling unit 
level prevalence of the belief that wealthy 
families have toilets disaggregated by 
geography. Here we can see that, although 
respondents in all geographies reported 
that a large portion of wealthy families 
have toilets, those in urban and peri-urban 
settings reported notably higher rates of the 
wealthy having toilets.
Conditionality
We are interested in isolating the predictive 
effect of empirical expectations concerning 
only wealthy individuals on a household’s 
decision to construct a toilet. In order 
to approximate that logic, we regressed 
household toilet ownership on both a 
respondent’s general empirical expectation 
of their community toilet use as well as their 
specific empirical expectation of wealthy 
toilet ownership, as well as including sampling 
unit level fixed effects. Figure 29 shows the 
conditional association of both the general 
empirical expectation of toilet use (orange 
line) and the expectation of rich community 
members owning toilets (blue line) on the 
probability of the respondent owning a toilet. 
Here we find that, even when controlling for 
the empirical expectation of toilet use, the 
proportion of wealthy households believed to 
own a toilet statistically significantly predicts 
a household toilet ownership. However, this 
IMITATION OF THE TOILET OWNERSHIP 
OF THE WEALTHY
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Figure 28: Distribution of sampling unit level average empirical expectation of wealthy 
families having toilets, by geography
Figure 29: Predicted probability of toilet use based on expectation level, adjusting for com-
munity level fixed effects
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association is rather small; moving from 
believing 0% of wealthy individuals own a 
toilet to 100% only increases the predicted 
probability of owning a toilet by 11%. This 
association may be small due to only a small 
minority of respondents (15%) thinking that 
owning a toilet is a sign of wealth. 
The size of the association may also be 
suppressed due to measurement issues 
such as all respondents being included 
in the analysis, rather than just the family 
member who would decide if a toilet in 
constructed, leading to a mismatch between 
whose expectation was measured and 
whose behavior was measured. In addition, 
the question of how many rich households 
have toilets may not be the proper social 
class reference group for toilets. If people 
see not having a toilet as an indicator of 
being poor (versus owning a toilet as a sign 
of being rich), and therefore build a toilet as 
they aspire to not appear poor, we would 
not have captured that aspirational effect in 
this analysis.
Typically, when we think of behaviors that we 
engage in for aspirational reasons, we think 
of them as behaviors that signal membership 
to a desirable group. Here, we do not find 
strong evidence that people want a toilet 
because they want to be like rich people. 
Similarly, we find a small but significant effect 
of the empirical expectation in the matching 
vignette (.07 point increase on a 5 point scale 
of very unlikely to build a toilet to very likely 
to build a toilet).
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EMPIRICAL EXPECTATION ACCURACY AND 
BIAS
As demonstrated above, one’s estimation 
of the prevalence of social behaviors can 
influence one’s own behavior. It allows 
individuals to adhere to descriptive norms 
as well as learn from other’s experience. To 
better understand the dynamics involved 
in our respondents’ empirical expectation 
estimation, we assessed respondent’s 
accuracy (how far their belief was from 
our estimated prevalence), and bias 
(in which direction their belief deviated 
from our estimated prevalence). While 
accuracy can inform us about how well-
informed respondents are about other 
people’s behavior, bias can tell us whether 
people overestimate or underestimate the 
prevalence of the behavior, opening up 
possible avenues for intervention.
Social expectations accuracy 
across behaviors 
For each collective behavior detailed in the 
Figure 30 below, we estimated the degree to 
which respondents thought others engaged 
in (empirical expectation, EE) and endorsed 
the behavior (normative expectation, NE). 
We then determined how far the average 
respondents’ empirical and normative 
expectations were from our estimated true 
prevalence Figure 30 displays the average 
error of these expectations across the various 
collective patterns of behavior. We see that 
on average, respondents’ social expectations 
differed from the observed prevalence by 
roughly 20%, indicating that while certainly 
not perfectly accurate, respondents did have 
some knowledge of others’ practices across 
behaviors. This suggests that for most of the 
behavior we assessed, people were aware of 
the prevalent practices in their communities 
and whether they were approved of or not. 
COLLECTIVE PATTERNS OF BEHAVIOR PROFILE CONTINUED
Figure 30: Error in empirical and normative expectations by collective practice
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Predictors of bias in empirical 
expectations
Given the strong association between 
empirical expectations and toilet use, it is 
important to understand what may lead 
a respondent to have a higher or lower 
expectation than is accurate. One dimension 
we hypothesized might result in biased 
expectations is the respondents’ own 
toilet use. To assess this, we categorized 
respondents into ODers (those who 
exclusively defecated in the open in the last 
week), inconsistent users (those who used 
both a toilet and defecated in the open in the 
last week), and consistent users (those who 
exclusively used a toilet in the last week). We 
then calculated the bias in their empirical 
expectations by subtracting respondents’ 
empirical expectations from PSU-level self-
reported toilet use, both as estimated by 
last use. A positive score indicates that they 
overestimate the prevalent OD rate in their 
community and a negative score indicates 
underestimation. 
Figure 31 is a density plot of individual-level 
bias in empirical expectations. We see that 
inconsistent users show the most bias, 
overestimating open defecation prevalence 
in their community by an average of 12%. 
Open defecators also overestimate by an 
average of 10%. Consistent users show 
the least bias, overestimating by only 5%. 
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Figure 31: Distribution of empirical expectation bias of OD by user group
We also see differences in dispersion, 
with inconsistent users showing the most 
variance in their estimates and consistent 
users showing the least.
These findings highlight a potential avenue 
for intervention. Those who defecate in 
the open and inconsistent toilet users, 
both of whom would need to be targeted 
through interventions, show the greatest 
degree of bias. An intervention targeting 
the expectations of these sub-groups 
could work to reduce this bias, which our 
conditionality assessments suggest could 
result in increased toilet use. For example, 
interventions that disseminate messages 
informing inconsistent users that the open 
defecation rate in their communities are 
actually lower, might increase their toilet use.
We also found a state-level difference in 
empirical expectation bias. Respondents 
from Tamil Nadu overestimated open 
defecation prevalence in their community by 
an average of 12%, controlling for their age, 
gender, education level, occupation, socio-
religion group, economic status and type 
of geography.  This finding suggests that 
interventions intended to revise empirical 
expectations might be expected to be most 
effective in Tamil Nadu.
We also found that respondents who lived 
in more urban areas showed more biased 
empirical expectations of open defecation. 
Adjusting for the same demographic factors, 
respondents who resides in urban slum 
showed the most bias, overestimating OD 
prevalence on average (11%), as compared 
to those from peri-urban (8%) and rural 
(4%). This finding could plausibly be due 
to the increased salience of episodes of 
open defecation due to geographic density 
resulting in increased observation of open 
defecation in urban areas. This is in contrast 
to toilet use is not easily observed. This 
would suggest that the correction of biased 
expectations may be a more effective 
intervention strategy the more urban the 
context. 
Finally, respondents’ level of education 
was also associated with bias in empirical 
expectations of toilet use. Specifically, 
we found that, adjusting for the same 
demographic characteristics as above, those 
with less than primary school education 
exhibited a higher level of bias (11%) in 
overestimating open defecation prevalence 
in their community, as compared to those 
who have completed primary school 
(6%). This would suggest that those with 
lower levels of education may be the most 
influenced by the broadcasting of accurate 
behavioral estimates.
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Key findings
1.    Bihar and Tamil Nadu differ in network 
properties. We also observed within-state 
variations in the accuracy of empirical 
expectations. This suggests that a network 
intervention must consider the differences 
in geography, social structure, education, 
and gender within the states.
2.   Men and women differ in how accurate 
their empirical expectations are due to 
differences in their network composition. 
Young women and new wives have smaller 
and less dense social networks possibly 
because they experience lower levels of 
mobility, social inclusion, civic engagement 
and participation in community activities. 
Interventions that rely on networks for 
information dissemination should consider 
the differences in networks across gender.
3.  Given the complexity of the studied 
phenomena and the various ways social 
networks are formed one needs to not only 
consider the characteristics of individuals 
one interacts with but also the circumstances 
under which these interactions take place. 
An additional sociocentric study will help 
uncover which patterns of behavior and 
influence are deeply rooted in the studied 
communities.
Conceptual framework
Empirical and normative expectations are 
not just simply formed by direct observation 
but are influenced by social interactions with 
others. These interactions can happen with 
individuals with whom a focal actor stays 
in various relationships, such as friendship, 
respect, financial dependency. Within these 
relationships, norms about social behaviors 
- such as toilet use - are negotiated and 
enforced, and information and goods are 
exchanged (Mitchell 1973; Johnson-Hanks et 
al. 2012). A network enables its members to 
use the resources of community members 
to whom they are tied directly and indirectly. 
Social networks therefore constitute a 
pool of resources which form opportunity 
structures for action (Lin 1999). Along with 
efficacy perceptions (Bandura 1997), the 
kind and quality of these resources influence 
whether goals are perceived as attainable for 
network members. On the other hand, social 
relationships create, maintain, and modify 
personal normative beliefs (Erickson 1988). 
People feel uncomfortable if the normative 
beliefs of their network partners are too 
different from their own. 
The resources that are available in a 
network, and the tendencies towards 
similar normative beliefs, depend on 
the characteristics of individuals’ direct 
relationships with one another as well as 
on the structure of the entire network. One 
basic characteristic of the network is its size. 
NORMS & NETWORKS
Isolated individuals are more likely to have 
distorted beliefs about their communities. 
On the other hand, individuals involved in 
large networks are likely to have a better 
perspective on their surroundings. However, 
not all interactions individuals are involved 
in are equally influential on their beliefs. 
An important aspect of the interactions is 
their strength (Granovetter 1973). Strong 
relationships, that is, relationships that are 
characterized by a high frequency of contact 
or by a high level of emotional intensity, can 
be influential because they tend to transfer 
more valuable goods, more binding norms 
and more trustworthy—but also more 
redundant—information.
Another fundamental dimension of the 
network structure is its density. A dense 
network, i.e., a network in which a high 
proportion of the individuals are in direct 
contact with one another, can lead to a high 
degree of normative pressure on its members 
and it can provide intensive support for 
members in situations when help is needed. 
Less dense networks are characterized by 
a greater degree of heterogeneity. Such 
networks provide more opportunities for 
individual development, and they are the 
source of more diverse and heterogeneous 
information. 
Network properties influence individual 
expectations and can affect how accurately 
they represent the communities our 
respondents live in, and through them, 
networks can directly influence behavior in 
a multitude of ways. Individuals get different 
kinds of information about sanitation 
behavior from their networks. Individuals 
are also likely to selectively engage in 
interactions based on their own and their 
peers’ behavior. This makes partialling 
out the effects of networks on norms a 
difficult task. Our diagnostic efforts, which 
are mainly based on vignettes, have to be 
enriched by considerations of respondents’ 
characteristics. Such considerations will 
allow us to parse the effects of networks 
on collective behaviors, be they customs or 
norms.
Figure 32 presents a schematic depiction 
of the dynamics of causal influence of the 
properties of norms and networks on each 
other and behavior. Conceptually, we are 
trying to measure the effect of observed 
properties of norms and networks on 
behavior net of other factors (accounted for 
through random error ε).
Behavior can be affected by both existing 
norms and other network properties 
unrelated to social norms. However, 
estimating the magnitude of each effect is 
not straightforward because, in addition to 
affecting behavior, existing norms and other 
network properties have an effect on each 
other. Thus, large and dense networks might 
facilitate the formation of norms, while it 
might be easier to transgress in a sparse 
network. At the same time, norms can push 
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the people in and out of the network, making 
one’s social interactions more selective. In 
addition, new norms, or the abandonment 
of old ones, may cause networks to split or 
dissolve. New networks can also emerge. 
Norms thus affect behavior not only directly 
but also by modifying the structure of the 
social network. Finally, the properties of both 
networks and norms can share common 
causes, such as the weather, migration, and 
general economic conditions. 
In this report, we will focus on the following 
two questions:
1. Do social network characteristics influence 
normative and particularly empirical 
expectations? Given the finding that empirical 
expectations appear to be a significant 
motivator of toilet use, understanding 
their determinants may shed light on novel 
strategies for intervention. The influence 
of networks on empirical expectations may 
be manifested through accuracies and 
inaccuracies in individuals’ perceptions of 
the actual behaviors in their community.
2. Which of the measured normative and 
empirical expectations are the most sensitive 
to network composition?
Social expectations of target 
reference groups as insight for the 
network study
Analyses of the social network data in the 
first wave led us to develop the hypothesis 
that expectations about certain reference 
groups, specifically young people, close 
friends, and family outside the home, may be 
particularly influential on one’s own choice of 
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Figure 32: Causal diagram showing the dynamics of influence of norms and networks on 
each other and behavior. whether to have and use a toilet. To test these 
hypotheses directly, we measured empirical 
and normative expectations concerning the 
use of toilets and personal normative beliefs 
about each of the above groups.
Figure 33 below is a matrix of the correlation 
coefficients for toilet use, general empirical 
expectation of toilet use, empirical expectation 
of young people’s toilet use, close family 
members living outside the home’s toilet 
use, and friends’ toilet use. Looking at the 
far-left column, we see that the correlation of 
general empirical expectations and toilet use 
(.57) is similar in size to that of the correlation 
of young people empirical expectations (.54) 
close family empirical expectations (.49) 
and friend empirical expectations (.53). If 
these groups exerted an outsized influence 
on the behavior of our respondents, we 
would expect their correlations with use to 
be higher than that of the general empirical 
expectation. However, we found no evidence 
for that here.
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Figure 33: Correlation between toilet use and empirical expectation for various candidate 
reference groups
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The same pattern of analysis was conducted 
for normative expectations, found in Figure 
34 below. Here you find the correlations for 
toilet use, general normative expectations 
that people in the community find open 
defecation wrong, that young people find 
it wrong, that close family members living 
outside the home find it wrong, and that 
friends find it wrong. Looking at the far-left 
column, we see a similar pattern of results as 
observed with empirical expectations, with 
general normative expectations being only 
slightly less predictive of behavior (.14) than 
normative expectations about young people 
(.17) about close family members (.18) and 
about friends (.17). 
Together, these results show no evidence for 
an outsized social influence of young people, 
close family members outside the home, and 
friends on toilet use, relative to the general 
influence of community members at large. 
Further research should utilize qualitative 
methods to supplement this finding.
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Figure 34: Correlation between toilet use and normative expectation for various candidate 
reference groups
Network properties
We collected the information on the 
respondents’ demographic characteristics, 
including age, sex, and caste (General, 
Scheduled Caste, Scheduled Tribe, or Other 
Backwards Caste). We also asked about the 
usual place of defecation. While we collected 
other characteristics of the egos, comparable 
measures were not readily available for 
the alters and are thus not included in this 
analysis.
As part of the survey, respondents (the 
“egos”) were asked to provide the names of 
up to five individuals (the “alters”) for each of 
the name generators. There were 5 name 
generators in the survey, but only four of 
them were administered to each of the 
respondents:
1. People in your community experience 
various crises such as water shortage, crop 
failure, floods etc. If you needed to, who 
would you ask for assistance in the case of 
these crises? Name up to five individuals 
starting from the one you are the most likely 
to ask for assistance.
2. Who do you respect well above average in 
your community? List up to 5 people starting 
from the one you respect the most. You can 
repeat the names you mentioned before or 
name a new person.
3. Some people defecate in the open, 
other people use a toilet. Have you ever 
had conversations with people about open 
defecation or toilet usage practices? Name 
up to 5 individuals starting from the one 
who has been (or would be) the most likely 
to speak to you about these topics. You can 
repeat the names you mentioned before or 
name a new person.
4. If you were to build a toilet in your 
household, who would you talk to to get 
help and advice? Name up to 5 individuals, 
starting from the one you are the most likely 
to ask for help or advice to build a toilet. You 
can repeat the names you mentioned before 
or name a new person. 
5. If you were to empty or clean your toilet, 
modify it or repair it, who would you talk 
to to get help and advice? Name up to 5 
individuals, starting from the one you are 
the most likely to ask for help and advice for 
this matter. You can repeat the names you 
mentioned before or name a new person.
The fourth name generator was only 
administered to individuals who do not 
currently have a toilet, and the fifth one was 
administered to those who do. For each 
name generator, individuals were prompted 
to provide responses up to three times (or 
up to five names, whichever happened first). 
If individuals had more than five names in 
mind, they were asked to mention how many 
additional names they had, although few 
people ever reached that stage.
For each identified alter, we collected their 
name, sex, occupation, relative wealth, 
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religion, ethnicity, social class, specific caste, 
as well as where they live, and how often our 
respondents meet them. We also collected 
information on alters’ sanitation behavior. 
Thus, we asked if they ever had conversations 
about why one might want to defecate in 
the open or use a toilet, where each alter 
defecates, what reasons they have for this, 
and whether they think it is wrong for people 
to defecate in the open. We also evaluated 
if alters are a source of information and 
financial support about toilet construction 
by asking whether they ever talked to the 
respondents about the available models 
of toilers, the availability of masons, how 
much it costs to construct a toilet, ways of 
financing toilet construction, NGOs that can 
provide help in building a toilet, seeking out 
government help, and whether the alter ever 
lent the respondent any money (including 
information about the reason for the loan).
Finally, respondents were asked about 
how well they know each of the alters 
(whether they are confidants, just friends, 
acquaintances, or family members) and how 
well each of the alters know one another 
(with the added options one or both alters 
not knowing the other one).
In summary, we found women have 
smaller and less interconnected networks 
compared to similar men. They also have 
fewer interactions outside the home, more 
commonly with family members. Men have 
larger and denser networks, and also have 
more people who are richer than they are in 
their network.
We detailed network properties in an earlier 
report and will publish them in forthcoming 
publications. 
Descriptive statistics of the 
networks and empirical accuracy
As discussed in the methods section, data 
for the study come from two consecutive 
waves of LENNS. In the first wave, we 
collected information on personal networks 
of each respondent. In the second wave, we 
interviewed the same individuals (except for 
those lost to follow up) about their empirical 
and normative expectations. The following 
analyses thus do not include individuals only 
present in wave 1 or wave 2.
We construct the network measures in the 
following way. The size of personal networks 
is defined as the number of social ties a 
person has, excluding household members, 
employing all the network generators used in 
the survey. Size 0 was assigned to those who 
only have family members in their network 
or do not have anyone in their networks. The 
density of an egocentric network is defined 
as the proportion of all possible ties among 
alters that is actually realized. The density 
was calculated by summing the number of 
alter/alter pairs and then dividing by the 
total number of possible pairs among alters. 
It has a range from 0 to 1. We assigned 0 
to those who didn’t have any alter/alter ties. 
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The number of alters range from 0 to 10. 
Respondents have an average of 2 social 
ties. The mean egocentric networks density 
was 0.44. The sample size for the analysis is 
2985 individuals from 60 PSUs.
The average network size (excluding family 
members) for Bihar is 1.63 and 2.19 for Tamil 
Nadu respectively. The density of network 
for Bihar is 0.33 and 0.55 for Tamil Nadu 
respectively. Networks in Tamil Nadu thus 
appear larger and denser.
At the same time, individuals in Bihar 
appear to be more accurate in their EE, 
both when estimating OD prevalence and 
overall. We hypothesized that the structure 
of the networks beyond their size and 
density can affect the accuracy of empirical 
expectations. In our analyses, accuracy 
virtually did not depend on the number of 
people individuals talk to about toilets and 
open defecation, which suggests individuals 
form their empirical expectations from 
other sources of information. The accuracy 
of empirical expectations also did not differ 
for private behaviors (requiring access to 
private information: constructing a toilet 
inside a house, whether a man engages in 
household decision making, whether men 
use a household toilet, and whether pits 
can be emptied by non-dalits) versus public 
behaviors (easily observed: open defecation 
and women going to open defecation alone).
We also theorized that the proportion of 
women in the network can explain some of 
the differences in the accuracy of empirical 
expectations of women going to OD alone. 
As a result of “gendered structures of 
constraint,” women - especially young women 
and new wives - may experience lower levels 
of mobility, social inclusion, civic engagement 
and participation in community activities. 
These constraints may result in smaller 
and less dense social networks for women. 
We observed that individuals with higher 
proportions of women in their networks 
tended to have less accurate empirical 
expectations. This might be suggestive of the 
fact that community-level knowledge is more 
likely to be spread by the male members of 
the community.
We also hypothesized our findings might 
be affected by the tie strength, where 
stronger ties might have greater influence 
on respondents’ empirical expectations. 
Respondents are more likely to communicate 
and value the information they receive from 
confidants and friends in their network. We 
therefore restricted our social network size 
to confidants and friends only. Applying the 
same regression model, we observed that 
individuals with more confidants and friends 
in their social network have higher odds 
of having accurate empirical expectations. 
However, this association is very weak and 
statistically nonsignificant. 
Intrinsic problems of ego-centric analysis do 
not allow us to better capture the reasons 
behind this discrepancy. While our sample 
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is random, individuals in the PSUs are 
highly segregated. Measuring community-
level behaviors using simple averages 
might thus distort the results and make our 
estimates of error unreliable. To overcome 
these limitations, the team proposes two 
approaches:
1. We are working with GPS data to see 
how behaviors, errors in predictions, and 
expectations are distributed within villages. 
If we see large differences within PSUs, we 
might be able to adjust for them to make our 
estimates more accurate.
2.     We are developing an add-on sociocentric 
project in a subset of PSUs to validate the 
findings of the egocentric analysis, as well as 
to expand the study of the distribution of the 
expectations to the entire networks to be 
able to see pathways of influence. Assessing 
who the influential members of a network 
are important in designing interventions 
that would be more efficient and economical 
because one can target them first
Social network predictors of social 
norm components
Social connections of individuals might affect 
not only how accurate their perception of 
the world is, but also what their personal 
normative beliefs are and their normative 
expectations. Given that differences in 
empirical expectations are associated with 
differences in toilet use and that empirical 
expectations are anchored in reference 
networks, we might expect that differences 
in networks can lead to differences in 
empirical expectations and through them 
differences in behavior. Studying which 
specific aspects of networks are the strongest 
correlates of empirical expectations 
can provide information about which 
network components can be leveraged for 
intervention design.
In this section, we analyze the degree to 
which seven characteristics of networks 
predict three key social beliefs in social 
norms theory. Specifically, we observe the 
number of people in a respondent’s network 
who 1) are seen by the respondent every day; 
2) are of scheduled caste; 3) are richer than 
the respondent; 4) live with the respondent; 
5) are Hindu; 6) are female; and 7) are below 
the median age. With these variables, we 
predict three key beliefs, adjusting for the 
size of your network. Those beliefs are:
A) The proportion of community members 
who you believe engage in a specific behavior 
(empirical expectations),
B) The proportion of community members 
who you believe disapprove of engagement in 
a specific behavior (normative expectations),
C) Whether or not you personally think it is 
wrong for someone to engage in a specific 
behavior (personal normative belief).
Each value in the table can be understood as 
the predicted difference in expectations (or 
probability of holding a particular personal 
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normative belief) when comparing someone 
who is in at the 25th percentile (low) on a 
particular network dimension to someone 
who is at the 75th percentile (high). For 
example, a value of .08 in the Female/
Toilet Use cell in the Empirical Expectation 
table can be interpreted in the following 
way: someone who has a high (rather than 
low) number of women in their network is 
predicted to expect that 8 percentage points 
more people in their community use toilets.
It can be seen from the graphs that networks 
predict empirical expectations of men and 
women differently for distinct sets of EEs. 
For women, the most important network 
dimensions are the number of women in 
the network (8 percentage points difference) 
followed closely by the number of people 
who are richer (5 percentage points 
difference). For men, the most important 
predictor is the number of people they live 
with (7 percentage points) followed again 
by the number of people who are richer (6 
percentage points difference). As compared 
to other collective behaviors, empirical 
expectations of pits being emptied by dalits 
were most affected by network composition 
(average of 6 percentage point difference). 
For women, empirical expectations about 
using a public toilet are similarly affected by 
the makeup of the networks (6 percentage 
points difference).
Normative expectations appear to be much 
less correlated with network properties, 
with the NE of public toilet use having the 
strongest association with networks for 
women at 4 percentage points.
Personal normative beliefs are also much 
more strongly correlated with the network 
composition for women than for men. The 
number of people living with the respondent 
is the strongest network predictor of 
personal normative beliefs (6 percentage 
points for women and 4 percentage points 
for men), while personal normative beliefs 
about having a toilet inside the house and 
non-dalits emptying a toilet the strongest 
PNB correlates of network composition for 
women (6 percentage points each).
Overall, the network makeup has a moderate 
association with empirical expectations 
and personal normative beliefs, especially 
for women, but very weak association with 
normative expectations.
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The network makeup 
has a moderate 
association with 
empirical expectations 
and personal normative 
beliefs, especially 
for women, but very 
weak association with 
normative expectations.
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Figure 35: Characteristics of networks predict three key social beliefs in social norms theory
Further directions in network 
analyses
We document that network properties 
are moderately correlated with empirical 
expectations and personal normative beliefs 
but have very little predictive effects on 
normative expectations. Since empirical 
expectations are correlated with behavior, 
we might expect that network properties 
can affect behaviors through empirical 
expectations. There are, however, other 
ways networks can affect behavior, even 
beyond empirical expectations. The way 
information flows within networks will affect 
people’s factual beliefs and, indirectly, even 
their personal normative beliefs. Beyond the 
flow of information, the networks people are 
embedded in determine the social resources 
they have at their disposal. Note that causality 
can flow in the opposite direction, as people 
may choose their network connections to 
make sure the behaviors of the members of 
the networks match their personal normative 
beliefs. LENNS attempts to measure all these 
factors, but the multiple potential causal 
relations need further study. Beyond the 
associative analyses that we run, we also test 
for causality by using hypothetical situations. 
Vignettes are such a tool, as they allow us 
to randomly vary hypothetical situations to 
assess the relative strengths of different 
expectations on behavior. No prior research 
has been performed that pairs an analysis of 
social norms (and other collective behaviors) 
with a social network analysis, especially in 
the context open defecation. In this context, 
we offer important methodological advances. 
Below, we list several ways about how the 
properties of social networks may affect 
behavior beyond what we have already 
analyzed: 
1. Network properties affect behavior and 
the possibility of change. For example, 
overly homogeneous networks may distort 
people’s ideas about socially acceptable 
sanitation behaviors as well prevent 
exposure to innovations that can promote 
better sanitation practices. Though 
sanitation behavior is correlated across 
network members, it is important to study 
the causes for these correlations (e.g. social 
learning, shared environment, and imitation). 
Networks may also mediate gender effects 
on sanitation practices. For example, newly 
married women who lack social support at 
their newly established residence and rarely 
have contacts outside the household are 
less likely to be influenced by non-household 
members in their behavior.
2. The motivation to maintain social networks 
may promote open defecation. For example, 
open defecation may be one of the few 
opportunities women have to leave the 
household and socialize with their peers. 
3. The structure of networks may influence 
how information spreads. In the case of 
sanitation, place-based networks (networks 
that form not through connections between 
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individuals, but connections of different 
individuals to the same location, such as 
going to the temple together or attending 
community meetings), may play an 
important role. These networks may provide 
information about: A) access to programs 
to construct toilets, B) ways to finance toilet 
construction, C) toilet maintenance. Direct 
communication and observation may inform 
network members about this information. 
For example, knowing a person who 
cleaned a toilet before might help convince 
an individual and that doing so is not an 
insurmountable task.
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RECOMMENDATIONS
Our LENNS work to date highlights several 
findings that can be used to strengthen 
policy and practice related to the elimination 
of open defecation. Below, we present our 
recommendations, as they relate to policy 
and program implications. 
Policy implications
We found that a high proportion (72%) of 
respondents who own a toilet reported always 
using it while at home, and 90% reported 
using a toilet the last time they defecated. 
Therefore, ensuring ownership of functional 
toilets may lend itself well to usage thereof. 
However, toilet ownership and utilization 
have not always been so highly correlated 
in India, as evaluations of previous national 
Indian sanitation campaigns found that high 
coverage of sanitation facilities did not equate 
to high use (Barnard et al. 2013; Clasen 
et al. 2014). Our findings may reflect the 
attention Swachh Bharat and international 
organizations, such as UNICEF, have recently 
placed on software-based (i.e., behavior 
change) efforts as a complement to previous 
hardware-based endeavors. While progress 
has been made, coverage remains an issue 
for poor and marginalized populations, and 
usage given ownership still has some room 
to improve. As a result, sanitation policies 
should continue to support a combination 
of hardware and software interventions and 
focus on closing persistent gaps. 
Our findings highlight important differences 
in the factors enabling open defecation 
between states and across rural, peri-
urban, and urban slum contexts. National 
and sub-national program strategies should 
acknowledge these distinctions. Policies 
should be refined so they support flexible 
programming approaches that provide 
opportunities for tailored interventions that 
attend to key, context-specific barriers across 
an array of settings. For example, barriers 
and facilitators of on-site private or shared 
facilities that are common in rural areas are 
likely to be different from those of public 
facilities that are common in peri-urban and 
urban contexts. There may be a need to 
increase proportional budget allocations in 
urban contexts to address public facilities 
operation and maintenance (O&M) to change 
perceptions that public toilets are disgusting 
in order to further improve their use. 
Program implications
Sanitation program implementers should 
acknowledge the role socially conditional 
preferences can play in the cessation 
of open defecation and design their 
intervention content and implementation 
approaches accordingly. Sanitation 
programs should leverage social influence 
and consider emphasizing it in the context 
of behavior change interventions while also 
acknowledging and addressing other key 
behavioral antecedents and determinants of 
improved sanitation practices.
The finding that use of sanitation facilities 
is dependent on empirical expectations but 
not normative expectations opens up two 
avenues for intervention:
1) To use conditionality on empirical 
expectations as a collective behavior change 
strategy for sanitation programming in 
Bihar and Tamil Nadu. This could be done 
by convincing individuals that more of their 
community uses sanitation facilities or will 
soon do so, which our research suggests 
would increase respondents’ propensity to 
use. This increase in use would then have 
the effect of fulfilling and then stabilizing the 
seeded expectation. 
2) Given the lack of conditionality on 
normative expectation, these data also 
present the opportunity for collective 
behavior change via the institution of a 
social norm. To build such conditionality, 
where people see other people thinking that 
they should use a toilet as a reason to do 
so, practitioners may incorporate program 
elements which demonstrate in a visceral 
manner the negative externalities of open 
defecation to the community. Knowing that 
one person’s deviance affects everyone else 
can then be leveraged as a rationale for why 
others in the community have a legitimate 
right to insist that others do not defecate 
in the open. These aspects have been 
successfully utilized in community led total 
sanitation programs. 
Consistent with the lack of conditionality 
on normative expectations, our findings 
suggest that only a minority of respondents 
believe there are negative sanctions for 
defecating in the open. Aiding communities 
in the introduction or reinforcement of social 
consequences may be one area for potential 
RECOMMENDATIONS CONTINUED
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RECOMMENDATIONS CONTINUED
intervention, so long as the consequences 
are developed and endorsed by the entire 
community. However, a motive analysis may 
need to be conducted in order to determine 
whether individuals are more responsive to 
positive social consequences such as praise, 
reward, or incentive as opposed to negative 
social consequences. Our additional finding 
that respondents were notably more likely 
to find it wrong for owners of sanitation 
facilities to defecate in the open as compared 
to those without a facility may also be 
actionable. Although not directly tested, this 
finding suggests that there may be stronger 
normative social pressures for those who 
have facilities to use them than those who 
do not, pointing to the importance of moving 
people into facilities ownership as a vector 
for increasing the social pressure on them to 
in fact use a sanitation facility. An enabling 
condition for the creation of a social norm of 
sanitation facilities use may be a sufficiently 
high level of community-wide facilities 
ownership. When ownership is sufficiently 
high, then anyone caught defecating in the 
open can be assumed to be an owner of a 
sanitation facility, and so they may be safely 
sanctioned. 
Our investigation into the determinants of 
surrounding social practices also has the 
possibility of being used programmatically. 
1. Almost all soak pits were being emptied 
by dalits, and a majority of respondents 
believed that it was wrong for non-dalits to 
empty soak pits. We also found that people 
largely believe that the content of soak pits 
are wet and foul-smelling. These beliefs may 
prevent those without means from emptying 
their own pit, as well as prevent some from 
even constructing such a pit, knowing that 
they will not be able to empty it. Combining 
these findings, we see the opportunity for 
programming to reframe twin-pit designs 
as qualitatively distinct from previous 
designs (single soak pit or “septic tanks”) 
through collective messaging campaigns 
that describe the content of a dried leach 
pit as something entirely different from the 
notion of a wet smelly soak-pit. If successfully 
reframed, such messaging may allow 
community members to side-step concerns 
over physical interaction with feces. 
2. In the gender domain, our finding that the 
large majority of respondents believed it was 
wrong for young women to go out alone to 
defecate in the open, despite most young 
women doing so, also creates space to 
leverage existing beliefs for behavior change. 
Pointing out the inconsistency in thinking it 
is wrong for young women to go out alone, 
while effectively forcing them to do so by 
not having a sanitation facility at home, may 
serve as a motivator to encourage families 
with young women to construct a sanitation 
facility. However, in leveraging such a set 
of beliefs, program implementers must 
be aware of and account for unintended 
side effects such messaging may have 
entrenching negative gender beliefs.
RECOMMENDATIONS CONTINUED
3. We also observed inconsistent use among 
some owners of sanitation facilities. In 
addition to ensuring programs are gender-
sensitive in their approach, they should also 
target individuals who are more likely to 
experience behavioral slippage, or regression 
to undesirable open defecation practices. 
Programs may tangibly address this issue 
by incorporating behavioral maintenance-
specific intervention techniques and 
targeting them toward individuals at high 
risk for behavioral slippage (such as older 
individuals in rural areas from our sample). 
It is likely that interventions may need to 
address the design of sanitation facilities 
to ensure they are accessible and may be 
feasibly used by elder individuals and those 
living with disabilities to prevent switching to 
open defecation.
4. We observed relatively low correlation 
between size and density of social networks 
and the accuracy of empirical expectations. 
Our findings suggest that differences in the 
properties of networks maintained by men 
and women translate to differentials in 
accuracy of empirical expectation predictions 
across genders. However, further analyses 
are needed to effectively measure this 
potential effect, but we still assume that 
social networks play an important role in 
socially conditional sanitation preferences. 
Programming approaches can leverage social 
networks to change social norms related 
to the coverage and exclusive utilization 
of improved, safely managed sanitation 
facilities. Given the nature of social networks 
and the manner in which they operate, 
these interventions should acknowledge 
differences in social structures that operate 
in various contexts – between states and 
across rural, peri-urban, and urban settings. 
For instance, interventions should not only 
take into account the gendered nature of 
sanitation practices themselves (e.g., women 
going to defecate in the open alone), but 
also the overall social structures in and 
through which these practices operate. In 
other words, gendered approaches should 
be considered for interventions that address 
social norms through social networks. 
5. Rural programming approaches should 
acknowledge the fact that many (almost 
half in this sample) still do not have access 
to private sanitation facilities. Public toilet 
coverage is also low. These findings suggest 
that solutions that prioritize supply-side 
interventions to address structural facilitators 
of open defecation are still needed. 
“Sanitation program 
implementers should 
acknowledge the role socially 
conditional preferences can 
play in the cessation of open 
defecation and design their 
intervention content and 
implementation approaches 
accordingly.” 
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INTERVENTION DESIGN
Intervention design involves devising the 
technical content of an intervention as 
well as the approach for implementation. 
It is perhaps as important to focus on the 
approach and strategies through which an 
intervention will be implemented as it is to 
focus on the content that will be delivered 
or deployed. As such, when referencing the 
design of our LENNS intervention, we will be 
speaking to the design of both the content 
and approach for implementation thereof. 
We are in the process of employing a 
systematic, multi-step process adapted 
from USAID’s Theory of Change Curriculum 
(Starr & Fornoff 2016) to design our 
theoretically-informed and evidence-based 
LENNS intervention. This curriculum is being 
utilized widely amongst the international 
development and academic communities 
to inform program design, intervention 
hypothesis development, and evaluation 
thereof. The multi-step intervention design 
process focuses on performing a problem 
analysis of the issue at hand (e.g., open 
defecation, supporting sanitation-related 
social norms), which leverages theory and 
evidence to articulate the mechanisms 
through which change and maintenance of 
improved behaviors may occur. The theory 
of change is developed to visually depict the 
processes that need to occur in order to 
achieve desired changes and identify entry 
points for intervention. During the latter 
stages of the intervention design process, 
we will enhance the established theory of 
change process through the incorporation of 
a formal intervention mapping activity. This 
will allow us to identify potential intervention 
techniques that are specifically designed to 
address the mechanisms of change revealed 
through our problem analysis. 
Below, we summarize each step of the 
process we are using to design the content 
of our LENNS intervention. We explain how 
we used our Social Norms Theory to explore 
qualitative research questions aimed at 
elucidating the facilitators of open defecation 
and barriers to toilet utilization. We also 
go into detail about how we are translating 
findings from our qualitative research and 
two waves of Social Networks and Norms 
surveys into problem and solution trees. 
These syntheses are being considered along 
with other behavior change theory and 
evidence to identify the domains - whether 
they be hardware or software-based 
behavioral domains - and factors the LENNS 
intervention will address. As indicated above, 
we are providing general recommendations 
regarding implementation strategies. 
However, we will not provide definitive 
information regarding the implementation 
approach. Such details will be informed 
by the testing and refinement of possible 
intervention activities and delivery modalities, 
which will be conducted prior to broad-scale 
roll out in our study sites during a series 
of focused behavioral trials (i.e., Trials of 
Improved Practices - TIPS; The Manoff Group, 
2005). 
INTERVENTION DESIGN CONTINUED
Step 1. Literature review
We are in the process of performing a 
literature review of urban sanitation and 
social norms interventions that have been 
implemented globally. This literature review 
will complement our previous review of 
factors related to open defecation and 
sanitation facilities utilization in rural India. 
This subsequent review is specifically 
focused to provide further insights into 
intervention attributes related to the types 
of interventions and intervention contexts 
that will be considered during LENNS 
intervention design. Findings from our initial 
review helped pinpoint gaps in the evidence 
base and informed our formative research 
tools. Findings from our subsequent review 
will be used during our intervention mapping 
activity, and when brainstorming and making 
decisions about intervention content and 
implementation approaches.
 Step 2. Formative research
As illustrated elsewhere in this report, we 
conducted formative research to identify 
facilitators of open defecation, and barriers 
to sanitation facilities utilization in rural, 
peri-urban, and urban contexts in Bihar 
and Tamil Nadu, India. Research activities 
included 18 focus group discussions (FGDs) 
with men (aged 20-40 years) and women 
(two separate FGDs amongst women aged 
18-30 years, and 40-65 years) in March 2018. 
We convened one FGD per primary sampling 
unit (i.e., rural, peri-urban, urban area per 
State). Details of the FDG are included in the 
methods section. In summary, we focused 
on aspects related to three behaviors: i) toilet 
use (private, shared, public) or cessation of 
open defecation, ii) toilet construction and iii) 
private toilet maintenance and pit emptying. 
We examined variations in these practices by 
gender, age, caste and other social factors 
and perceptions that may moderate these 
behaviors. These FGDs drew on our network 
survey, administered during September-
October 2017, and informed our norms 
survey, administered during May-June 2018.
 Step 3. Theory-driven analysis and 
synthesis of findings
Our FGD transcripts were transcribed 
and translated into English. In order to 
synthesize the findings from our formative 
research, for use in intervention design, 
we performed a thematic content analysis 
of the transcripts. For these qualitative 
analyses, we established a coding framework 
that contained codes reflecting important 
behavioral factors related to sanitation social 
norms, open defecation, and coverage and 
utilization of sanitation facilities. Our own 
Social Norms Theory was the central focus 
of the framework. However, we also included 
other codes that would allow for a more 
holistic examination of the role psychosocial, 
contextual, and technical factors play in the 
uptake of improved sanitation practices 
and the cessation of open defecation. In 
order to ensure a thorough examination 
of these other factors in the context of 
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sanitation-related social norms issues (e.g., 
normative and empirical expectations, social 
consequence/sanctions, social networks), 
we organized our codes according to 
Michie’s Capabilities, Opportunities, and 
Motivation to Behaviour (COM-B) framework 
(Michie, 2008). To standardize analyses 
across coders, we developed a codebook 
that defined each behavior and related 
practice of interest, and each behavioral 
code. Our thematic content analysis not only 
involved deductive coding with these pre-
established, theoretically-informed codes, 
but also inductive coding. We used inductive 
codes to identify and report on issues and 
patterns that organically emerged from the 
raw qualitative data, therefore capturing 
important behavioral factors we may not 
have previously identified through our 
literature review. 
Once all of our transcripts were coded, 
we extracted relevant data, according to 
targeted practice (e.g., toilet construction, 
toilet operation and maintenance [O&M]), 
use of on-site household toilet [private, 
shared], use of public toilets). To facilitate a 
synthesis of the barriers to and facilitators of 
each targeted practice, we created a matrix 
that organized the barriers and facilitators by 
COM factors (i.e., behavioral factors related to 
capabilities, opportunities, and motivation). 
Once these matrices were populated with 
syntheses related to our qualitative data, we 
filled in additional findings emerging from 
our quantitative data. 
Step 4. Articulating the theory 
of change through problem and 
solutions trees
We used the findings captured in our 
research synthesis matrices as a foundation 
for the development of our problem and 
solution trees. Problem trees provide a 
visual representation of causal streams 
pertaining to overarching problems. In our 
case, those related to the uptake of improved 
sanitation practices and the cessation of 
open defecation. We will use our qualitative 
research and the survey findings to identify 
our overarching problem statement. We will 
then employ a hierarchical tree mapping 
approach to deconstruct the major problems 
that contribute to the problem statement, 
and factors and contextual conditions 
related to the underlying and root causes of 
those problems. This approach will allow us 
to articulate the linkages between problems 
and establish the possible cause-and-effect 
flow and cross-causal linkages in the web of 
factors related to our targeted practices.
 Once we have developed our problem trees, 
we will restate all problems as solutions, 
reflecting the desired changes. We will start 
this process by articulating the LENNS project 
goal, specific objectives, and all targeted 
outcomes as if they had already been 
achieved (i.e., solutions-oriented approach). 
Here, we will transform the key problems 
identified in the creation of our problem trees 
into domains of change. These will represent 
INTERVENTION DESIGN CONTINUED INTERVENTION DESIGN CONTINUED
the main domains that must be changed 
in order to achieve our overarching project 
goal. We will outline accompanying pathways 
of change by using the tree’s structure to 
track the sequence of solutions that can lead 
to the desired change. The webbed nature 
of the tree structure will enable us to identify 
key areas of inter-factor linkages (e.g., inter-
relationships between norms, networks, 
efficacy), many of which we believe will play to 
the strengths of our team’s multi-disciplinary 
expertise.
The construction of problem and solution 
trees will be the first step in our process of 
identifying domains of change and specific 
pathways, or mechanisms through which 
change can occur. This step represents a 
rigorous approach to translating research 
findings into a theoretically-informed, yet 
evidence-based theory of change upon which 
our LENNS intervention will be formulated. 
The factors identified during this process will 
largely inform the technical content of our 
LENNS intervention, with much emphasis 
being placed on norms, networks, and 
efficacy-related factors. 
During our Milestone Meeting in India, we 
will present these problem and solution 
trees to key stakeholders and incorporate 
any additional factors they feel may not 
have been fully captured in the trees. These 
additional inputs will ensure the theory of 
change is plausible. From there, workshop 
participants will work as a group to discuss 
and identify which underlying and root 
causes can and should be addressed 
through our LENNS intervention. These 
conversations will focus on determining 
what is feasible within the context of our 
project, as not all of the underlying and 
root causes identified in the solution trees 
may be feasible to change. Our team has 
developed a list of criteria that stakeholders 
can consider as we convene discussions to 
finalize the overarching behavioral themes 
and specific constellation of practices the 
LENNS intervention will address. These 
criteria pertain to: our qualitative research 
and baseline networks and norms findings, 
other theoretical and empirical evidence, 
feasibility, opportunities to build on existing 
programming, social acceptability, political 
agenda/sensitivities, cost-effectiveness, and 
the potential for impact on the cessation of 
open defecation. 
Step 5. Intervention mapping: 
Identifying potential 
implementation strategies
After finalizing the overarching behavioral 
themes and specific constellation of 
practices the LENNS intervention will target, 
we will develop an intervention mapping 
matrix. The matrix will contain information 
related to the LENNS project goal and 
objectives along with the specific behavioral 
factors our intervention will address. From 
there will we use evidence provided by 
Bartholomew (Bartholomew et al. 2016) and 
Michie (Michie 2008) to enumerate potential 
evidence-based intervention techniques 
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for addressing each domain and factor 
along the pathways of change outlined 
in our theory of change. Finally, we will 
brainstorm possible intervention activities 
that can be implemented to address the 
targeted factors using the appropriate 
intervention techniques. In order to ensure 
the illustrative activities relate to the project 
goal and objective, we will articulate a desired 
outcome for each activity. We will expand 
this matrix to provide information regarding 
possible modalities through which these 
intervention activities and deployments can 
be delivered (e.g., specific change agents 
such as respected individuals within social 
networks), and “entry points” where those 
activities can take place (e.g., communal 
convening points, group meetings, household 
compounds). We will work with stakeholders 
and implementing organizations to narrow 
the possible intervention activities and 
ensure that there is a coherent theme that 
runs across all intervention activities that 
pertain to a given intervention package.
 Step 6. Behavioral trials (i.e., trials 
of improved practice): Giving a 
voice to participants
During  the next step of our LENNS 
intervention design, we will provide 
technical guidance and backstopping to the 
implementing organizations that will test the 
intervention activities, delivery modalities, 
and entry points identified during our 
intervention mapping process. This is an 
essential step in the intervention design 
process in that it allows us to trial both 
intervention content and implementation 
strategies while giving a voice to the people 
who we are targeting for these activities. 
Through our focused behavioral trials, we will 
ask targeted participants and change agents 
to engage with our proposed intervention 
activities, products, and deployments. We 
will obtain information related to their 
experiences, preferences, and suggested 
modifications.
Step 7. Finalizing LENNS 
intervention package(s)
Based on the results of the behavioral 
trials, and information and suggestions 
provided by our implementing partners, 
we will refine intervention content, 
including any messaging, tools, and other 
product deployments. During this step, 
we will work with implementing partners 
to determine appropriate sequencing of 
intervention activities such that they build 
on and complement each other in a manner 
that facilitates the sustained adoption 
of improved sanitation practices and 
cessation of open defecation. We will strive 
to sequence LENNS intervention activities 
in a manner that acknowledges key aspects 
related to stage theories (e.g., Social Norms 
Theory, Transtheoretical Model of Change 
(Prochaska & DiClemente, 1982), or stages 
of change) in the context of an intervention 
that is largely informed by predictive theories 
of change.
INTERVENTION DESIGN CONTINUED CONCLUSION
Combining findings about 
social networks and 
norms in Indian commu-
nities, we aim to design 
interventions to increase 
latrine usage that will be 
evaluated through a ran-
domized controlled trial.
To the best of our knowledge, this is the first study assessing and 
addressing the social determinants of open defecation through 
social networks and norms in Indian communities.
Overall sanitation facilities coverage was suboptimal in our sample. 
Sixty three percent of respondents owned a toilet and almost half 
of the rural residents did not own a toilet (47%). Toilet access was 
higher in urban slums (69% private and 45% public toilets) and in 
peri-urban areas (67% private and 28% public toilets). This suggests 
that continued efforts are required to construct more facilities and 
increase coverage, especially in rural areas. 
We found that exclusive use of sanitation facilities for defecation is 
still poor; only 51% of the sample reported exclusive use of a facility in 
the past week, again more in urban slums (65%) and peri-urban areas 
(56%) compared to rural areas (30%). Specifically, open defecation 
rates were high in rural areas, where 45% reported exclusive open 
defecation in the past week. These low levels of sanitation facilities 
use are largely driven by limited access to a sanitation facility. Among 
owners of sanitation facilities, although 90% reported using a facility 
for their last defecation event, a subset (72%) reported using a 
sanitation facility exclusively in the past week. When at home, more 
women reported exclusively using their toilet or toilet compared 
to men (76% vs 66%). This suggests that interventions should also 
target sanitation facility owners to promote their exclusive use for 
defecation.
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Although the vast majority of our respondents believed it to 
be wrong to defecate in the open, many individuals found 
it acceptable for non-toilet owners to defecate in the open. 
Our analysis revealed that what other people do (empirical 
expectations) rather than what they think one should do 
(normative expectations), motivates use of sanitation facilities. 
We also found that various groups, such as non-toilet users, 
those in urban settings, and those with lower education, are 
more likely to overestimate the prevalence of open defecation 
in their community. This opens up two novel directions for 
possible intervention. The first is to increase individuals’ 
empirical expectations of sanitation facilities use, especially 
important for those with falsely low empirical expectations, 
which we predict would produce an increase in facilities use. 
The second is the possibility of creating a new social norm of 
exclusive use of sanitation facilities for defecation by building 
conditional preferences based on normative expectations of 
community members.
Two sets of findings from our analysis of other relevant 
collective practices are of particular interest. The first is that, 
while young women who defecate in the open tend to do so 
alone, other community members both think that it is wrong 
for them to do so and believe they do so at notably lower 
rates than they actually do. This discrepancy creates an 
avenue for influence: that is, one could broadcast how a lack 
of toilets is forcing young women to engage in a practice that 
the community largely finds unacceptable. We also found a 
set of beliefs and practices surrounding pit emptying which 
may limit adoption of soak pit latrines. Namely, we found 
that soak pits were almost entirely emptied by dalits, that the 
content of those pits is expected to be wet and to stink, and 
that respondents expect them to cost 2,100 INR to empty. 
Taken together, these beliefs may lead people to not want 
to empty their own pit due to disgust and pollution, but also 
believe emptying is too expensive, all of which may serve as 
CONCLUSION CONTINUED
barriers to construction (and usage) in the 
first place. This suggests an opportunity for 
a rebranding of dual soak pits, pointing out 
that, when emptied after an appropriate 
period, their content is neither smelly nor 
wet, and is therefore acceptable for anyone 
to empty themselves.
As part of wave 1 of LENNS we collected 
data on respondents’ personal networks. 
We managed to link these data with the 
norms data from wave 2 to examine whether 
network properties were correlated with 
individuals’ personal normative beliefs, as 
well as empirical and normative expectations. 
Overall, the network structure has a moderate 
association with empirical expectations 
and personal normative beliefs, especially 
for women, but very little association with 
normative expectations. This result is to be 
expected given toilet use is not a social norm 
in our sample. 
Because we gathered egocentric network 
data, there were some important network 
properties that we were unable to assess. 
To address the limitations of our current 
analysis, we plan to collect full network 
data in a subsample of slums. In each 
sampled slum, we will interview every eligible 
individual (defined as a person aged 16 to 
65 who is willing and able to respond to 
our questions and currently resides in the 
slum). We will ask individuals a standard 
set of socioeconomic questions followed by 
questions about sanitation behaviors. We will 
then ask people to identify individuals they 
frequently interact with in different domains 
of life (who they are friends with, who they 
are likely to ask for financial help and advice, 
who they respect in the community, who 
they are likely to ask for help if they decide to 
construct a sanitation facility and other types 
of interactions informed by prior informative 
research of Penn SoNG).
This study design will allow us to not only 
collect information about individuals, but 
also to see how individuals are connected. 
Using social network analysis methods, 
we will be able to analyze the clustering of 
individuals according to their socioeconomic 
characteristics, sanitation facility ownership, 
and sanitation practices as well as their 
beliefs about acceptable and unacceptable 
behaviors. This study will also allow us 
to plot how influence flows within slum 
communities and identify the most influential 
individuals within them, both of which are 
impossible with egocentric data, which only 
focuses on direct contacts of individuals and 
does not let us map an entire community. 
Such information is valuable for designing 
a cost-effective social intervention in an 
urban environment with heterogeneous 
populations, where social ties are not easily 
identifiable. 
Our LENNS intervention design approach 
leverages theory and evidence to guide 
decisions regarding specific intervention 
functions. The intervention itself will be 
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innovative in that it will take on a norms and 
networks-centric design yet address other 
theoretically-informed and empirically-
derived factors of open defecation and 
sanitation facilities use. We will evaluate 
the effectiveness of the LENNS intervention 
in bringing about changes in norms and 
networks, and downstream impacts on 
sanitation facilities utilization in urban and 
peri-urban areas of Bihar and Tamil Nadu. 
In treatment clusters, key psychosocial, 
technological, and contextual factors will be 
addressed via the LENNS intervention.
Over the next few months, we will transition 
findings from our problem and solution 
analysis into an intervention design matrix. 
We will conduct formal intervention 
mapping by enumerating each behavioral 
factor targeted for intervention against 
specific intervention techniques, potential 
intervention activities, and possible delivery 
modalities. This intervention mapping 
process will yield a menu of options for these 
various intervention functions. Subsequent 
to the development of these intervention 
options, we will conduct mini behavioral 
trials (i.e., “trials of improved practice”) in the 
field, where we will obtain feedback from 
potential participants and implementing 
agents. We will refine intervention content, 
implementation approaches, messaging, and 
tangibles, as appropriate before finalizing 
the LENNS intervention package(s).
As demonstrated through the findings in 
this report, Penn SoNG is providing unique 
contributions to the existing evidence base. 
Our approach to diagnosing sanitation-
related collective practices and network-
related issues provides new insights into 
interpersonal factors influencing open 
defecation and toilet utilization in Bihar and 
Tamil Nadu, India. Given our innovative and 
multidisciplinary approach, LENNS has the 
potential to contribute to Swachh Bharat’s 
mission of ending open defecation in India 
in a meaningful way. Lessons learnt from our 
process will provide insights into not only 
whether, but also how collective sanitation 
behaviors can be addressed through a social 
networks and norms approach.
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APPENDIX 1
1 Community or a public toilet within 15 minutes of walking from where you live
2 One that respondent could use if they wanted to on a regular basis
3 Functional toilets and the household paid a cost for construction or repair or maintenance
4 Self reported and can be a local term for an enclosed underground tank/vault
Bihar Tamil Nadu
Reported behavior (%) Urban slums Peri Urban Rural Urban slums Peri Urban Rural
n=833 n=870 n=830 n=827 n=867 n=825
Frequency of toilet use in the last week
Access to a community or public 
toilet1
Access to a private toilet2 62 69 43 75 65 63
Ownership of self-reported functional 
toilets
None 40 31 57 26 37 41
Individual/Shared ownership3 60 69 42 74 63 59
Toilet type (among owned/accessible}
Single soak pit 24 36 33 4.9 23 37
Twin soak pit 4.4 18 13 0.8 1.4 15
Soak pit (# unknown) 4.4 0.2 - 1.9 2.8 1.5
Septic4 65 44 45 42 70 40
Sewer 0.8 - 0.6 50 1.4 4
Other/DK 1.1 2.2 8.8 - 1.8 3
Among toilet owners n=519 n=610 n=359 n=626 n=560 n=516
Frequency of use in the last week
Every time 72 80 73 82 78 42
Frequently 19 15 16 10 11 26
Occasionally 6.2 3.1 7.2 5.1 3.8 9.1
Never 2.7 2.1 3.3 3.5 7.9 23
Last defecation event
Used a private toilet 92 95 93 92 89 73
Used a community/public toilet 1.4 0.2 0 2.7 0.5 0.8
Open defecation 6.7 4.4 6.7 4.8 10 27
Latrine access, ownership and types across geographic areas (PSUs) in Bihar and Tamil 
Nadu, LENNS, 2018
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Bihar Tamil Nadu
Reported behavior (%) Urban slums Peri Urban Rural Urban slums Peri Urban Rural
n=833 n=870 n=830 n=827 n=867 n=825
Frequency of toilet use in the last week
Every time 52 57 34 79 55 27
Frequently 14 11 7.1 7.6 8.7 17
Occasionally 12 7.2 10 6.9 8.2 14
Never 23 25 49 6.8 27.8 42
Last defecation event
Used a private toilet 59 68 41 71 60 48
Used a community/public toilet 8 0.9 0 19 4.5 1
Open defecation 33 31 59 9 36 51
Among toilet owners n=519 n=610 n=359 n=626 n=560 n=516
Frequency of use in the last week
Every time 72 80 73 82 78 42
Frequently 19 15 16 10 11 26
Occasionally 6.2 3.1 7.2 5.1 3.8 9.1
Never 2.7 2.1 3.3 3.5 7.9 23
Last defecation event
Used a private toilet 92 95 93 92 89 73
Used a community/public toilet 1.4 0.2 0 2.7 0.5 0.8
Open defecation 6.7 4.4 6.7 4.8 10 27
Reported defecation behavior across geographic areas (PSUs) in Bihar and Tamil Nadu, 
LENNS, 2018
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